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Exampie of sound of waves, white noise

115
1o ocsid@ad way [0 Bax o 9341354

1624

. ﬁ....-,--"‘ -Wnﬂw
o

- .tﬂﬂ*-ﬁmhlt“'wi#‘#“

<
rr

Anslysiv Window! Hmming Froquenny dreg U4 B0 Tz} QL i
hriaiveis Langthobid

sy gy sy R e T ' Er e P P r R e e T e s s F R R s E s s sy ey ey ey ey ey e R T
-

------------------------------------------------------------------
L

e o e o T S R o o o R o o e R o o o e o i ol T T e o o o R o T e R e o o e o b o S e o o o i o o o

ot BN B RO ]
||||||




US 11,284,299 B2

Sheet 11 of 22

Mar. 22, 2022

U.S. Patent

Exampie of consonanis in sound
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Example of nstrumental sound of cymbal, maracas, etc.
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Example of vowels in sound
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DATA PROCESSING APPARATUS, DATA
PROCESSING METHOD, AND PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims the benefit under 335
U.S.C. § 120 as a continuation application of U.S. applica-

tion Ser. No. 15/531,151, filed on May 26, 20177, which
claims the benefit under 35 U.S.C. § 371 as a U.S. National
Stage Entry of International Application No. PCT/JP2015/
082720, filed m the Japanese Patent Office as a Receiving
Oflice on Nov. 20, 2015, which claims priority to Japanese
Patent Application Number JP2014-245854, filed 1n the
Japanese Patent Oflice on Dec. 4, 2014, each of which 1s
hereby incorporated by reference 1n 1ts entirety.

TECHNICAL FIELD

The present technology relates to a data processing appa-
ratus, a data processing method, and a program, and par-
ticularly to a data processing apparatus, a data processing
method, and a program that are capable of preventing output
of data from being interrupted on a reception side that
receives wirelessly transmitted data, for example.

BACKGROUND ART

For example, 1n a wireless transmission/reception system
that wirelessly transmits/receives acoustic data such as
music via Bluetooth (registered trademark) or the like, a
transmission side that transmits acoustic data and a reception

[

side that receives the acoustic data include respective bullers
for temporarily storing the acoustic data 1n preparation for
retransmitting the acoustic data.

Specifically, on the transmission side, acoustic data is
stored 1n the bufler before being transmitted because the
acoustic data 1s retransmitted in the case where transmission/
reception of the acoustic data has failed, for example.

On the other hand, on the reception side, acoustic data
from the transmission side 1s stored 1n the bufler and output
of the acoustic data from the bufller 1s started after the
storage amount of the buller (amount of data stored in the
butler) reaches a certain level to prevent output of acoustic
data and then output of sound from being interrupted in the
case where transmission/reception of acoustic data has
tailed, for example.

The storage amount of the buller of the transmission side
and the reception side 1s changed in the case where trans-
mission of acoustic data has failed and the acoustic data 1s
retransmitted.

Further, the storage amount of the buller of the transmis-
s10n side and the reception side 1s changed 1n the case where
processing on acoustic data 1s not in time on the transmission
side when high-load processing 1s performed on the trans-
mission side, for example.

Further, in the case where transmission/reception of
acoustic data 1s temporarily stopped due to deterioration of
the condition ol a transmission path, for example, the
storage amount of the bufler of the transmission side 1s
increased and the storage amount of the bufler of the
reception side 1s reduced. Then, after that, the storage
amount of the bufler of the reception side 1s increased 1n the
case where the condition of the transmission path 1s restored,
transmission of the acoustic data i1s resumed, and a large

10

15

20

25

30

35

40

45

50

55

60

65

2

amount of acoustic data stored in the buller of the transmis-
sion side during stopping of the transmission/reception 1s
successively transmitted.

As described above, 1n the case where the storage amount
of the buller of the transmission side and the reception side
1s changed (increased, decreased), a buller overflow or
underflow occurs 1 some cases. The bufler overflow or
underflow on the transmission side and the reception side
causes output of acoustic data on the reception side to be
interrupted. As a result, sound break occurs.

In this regard, a technology for preventing sound break on
the reception side due to the bufler undertlow on the
transmission side from occurring has been proposed (see, for
example, Patent Literature 1).

CITATION LIST
Patent Literature

Patent Literature 1: Japanese Patent No. 4,256,429

DISCLOSURE OF INVENTION
Technical Problem

At present, for a wireless transmission/reception system,
it 1s demanded to propose various technologies for prevent-
ing output of data on the receiving side from being inter-
rupted.

The present technology has been made in view of the
above circumstances to make 1t possible to prevent output of
data from being interrupted on the reception side.

Solution to Problem

A first data processing apparatus or program according to
the present technology 1s a data processing apparatus 1nclud-
ing a control information generation unit that generates
control information for controlling a method of using data
by a reception side, the data being wirelessly transmitted and
received by the reception side; and a data generation unit
that adds the control information to data to generate data-
with-control-information, or a program that causes a com-
puter to function as such a data processing apparatus.

A first data processing method according to the present
technology 1s a data processing method, including: gener-
ating control imnformation for controlling a method of using
data on a reception side, the data being wirelessly transmiut-
ted and received by the reception side; and adding the
control information to data to generate data-with-control-
information.

In the first data processing apparatus, data processing
method, and program according to the present technology,
control information for controlling a method of using data 1s
generated by a reception side, the data being wirelessly
transmitted and received by the reception side, and the
control information 1s added to data to generate data-with-
control-information.

A second data processing apparatus or program according
to the present technology 1s a data processing apparatus,
including: a data control unit that controls a method of using
data on the basis of control mmformation included in data-
with-control-information for controlling the method of using,
data, the data-with-control-information being acquired by
adding the control information to data, the data-with-con-
trol-information being wirelessly transmitted; and a data
output unit that outputs data whose use method 1s controlled,
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on the basis of the control information, or a program that
causes a computer to function as such a data processing
apparatus.

A second data processing method according to the present
technology 1s a data processing method, including: control-
ling a method of using data on the basis of control infor-
mation included in data-with-control-information for con-
trolling the method of using data, the data-with-control-
information being acquired by adding the control
information to data, the data-with-control-information being
wirelessly transmitted; and outputting data whose use
method 1s controlled, on the basis of the control information.

In the second data processing apparatus, data processing,
method, and program according to the present technology, a
method of using data 1s controlled on the basis of control
information included i1n data-with-control-information for
controlling the method of using data, the data-with-control-
information being acquired by adding the control informa-
tion to data, the data-with-control-information being wire-
lessly transmitted; and data whose use method 1s controlled
1s output, on the basis of the control information.

Note that the data processing apparatus may be an inde-
pendent apparatus or may be an internal block configuring a
single apparatus.

Further, the program can be provided by being transmitted

via a transmission medium or being recorded in a recording,
medium.

Advantageous Eflects of Invention

In accordance with the present technology, 1t 1s possible
to prevent output of data from being interrupted on the
reception side.

It should be noted that the effect described here 1s not
necessarily limitative and may be any eflect described 1n the
present disclosure.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 A block diagram showing a configuration example
of an embodiment of a wireless transmission/reception sys-
tem to which a data processing apparatus of the present
technology 1s applied.

FIG. 2 A block diagram showing a {first configuration
example ol communication apparatuses 12 and 21.

FIG. 3 A diagram showing an example of the change in
the storage amount of data buflers 32 and 43.

FIG. 4 A diagram showing an example of the change in
the storage amount of the data buflers 32 and 43 at the time
when data transmission from the communication apparatus
12 to the communication apparatus 21 1s temporarily
stopped.

FIG. 5 A diagram showing an example of the change in
the storage amount of the data buffers 32 and 43 at the time
when the condition of a transmission path 1s restored and the
data transmission 1s resumed.

FIG. 6 A block diagram showing a second configuration
example of the communication apparatuses 12 and 21.

FIG. 7 A block diagram showing a third configuration
example of the communication apparatuses 12 and 21.

FIG. 8 A diagram showing an example of the change in
the storage amount of the data buller 43 1n the communi-
cation apparatus 21.

FIG. 9 A wavelorm diagram showing an example of
acoustic data from which insertion and discard are hard to be
detected.
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FIG. 10 A waveform diagram showing an example of
acoustic data from which insertion and discard are hard to be

detected.

FIG. 11 A wavelorm diagram showing an example of
acoustic data from which insertion and discard are hard to be
detected.

FIG. 12 A wavelorm diagram showing an example of
acoustic data from which insertion and discard are hard to be
detected.

FIG. 13 A wavelorm diagram showing an example of
acoustic data of vowels 1n sound.

FIG. 14 A diagram describing msertion of data performed
in the communication apparatus 21.

FIG. 15 A diagram describing discard of data performed
in the communication apparatus 21.

FIG. 16 A flowchart describing an example of transmis-
s10n processing for transmitting acoustic data performed by
the communication apparatus 12.

FIG. 17 A flowchart describing an example of reception
processing for receiving acoustic data performed by the
communication apparatus 21.

FIG. 18 A flowchart describing an example of processing
of setting a first threshold value.

FIG. 19 A flowchart describing an example of processing,
ol setting a second threshold value.

FIG. 20 A flowchart describing an example of processing
of setting a third threshold value.

FIG. 21 A flowchart describing an example of processing,
of generating data-with-control-information performed by
the communication apparatus 12.

FIG. 22 A block diagram showing a configuration
example of an embodiment of a computer to which the
present technology 1s applied.

(Ll

MODE(S) FOR CARRYING OUT TH.
INVENTION

<One Embodiment of Wireless Transmission/Reception
System to which Present Technology 1s Applied>

FIG. 1 1s a block diagram showing a configuration
example of an embodiment of a wireless transmission/
reception system to which a data processing apparatus of the
present technology 1s applied.

In FIG. 1, a wireless transmission/reception system
includes a transmission apparatus 10 and a reception appa-
ratus 20.

The transmission apparatus 10 includes a supplying appa-
ratus 11 and a communication apparatus 12.

The supplying apparatus 11 supplies the communication
apparatus 12 with data to be wirelessly transmitted, e.g.,
acoustic data. As the supplying apparatus 11, for example, a
portable device (e.g., a mobile phone, a smartphone, a
portable music player, etc.) that reproduces acoustic data, or
a stationary device (e.g., a stationary music player, a PC
(Personal Computer), etc.) can be employed.

The communication apparatus 12 wirelessly communi-
cates with a communication apparatus 21, and wirelessly
transmits, to the communication apparatus 21, acoustic data
or the like supplied from the supplying apparatus 11.

Note that the supplying apparatus 11 and the communi-
cation apparatus 12 may be configured as one apparatus
(transmission apparatus 10) housed in one enclosure, or
separated apparatuses housed 1n separated enclosures.

The reception apparatus 20 includes the communication
apparatus 21 and an output apparatus 22.

The communication apparatus 21 wirelessly communi-
cates with the communication apparatus 12, receives acous-
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tic data or the like wirelessly transmitted from the commu-
nication apparatus 12, and supplies it to the output apparatus
22.

The output apparatus 22 outputs sound corresponding to
the acoustic data supplied from the communication appara-
tus 21. As the output apparatus 22, for example, a headphone
(including an earphone) that converts acoustic data that 1s an
clectric signal 1nto sound that can be audibly recogmzed, or
a speaker (including an apparatus such as a TV (television
receiver) that has a speaker and the like therein) can be
employed.

Note that the communication apparatus 21 and the output
apparatus 22 may be configured as one apparatus (reception
apparatus 20) housed in one enclosure, or separated appa-
ratuses housed in separated enclosures.

In the wireless transmission/reception system configured
as described above, the supplying apparatus 11 supplies
acoustic data to the communication apparatus 12, in the
transmission apparatus 10. The communication apparatus 12
wirelessly transmits the acoustic data from the supplying
apparatus 11 to the communication apparatus 21.

In the reception apparatus 20, the communication appa-
ratus 21 receives the acoustic data wirelessly transmitted
from the communication apparatus 12, and supplies 1t to the
output apparatus 22. The output apparatus 22 outputs sound
corresponding to the acoustic data from the communication
apparatus 21.

Hereinafter, as wireless communication between the com-
munication apparatuses 12 and 21, details of the communi-
cation apparatuses 12 and 21 will be described with an
example of the case where, for example, Bluetooth (regis-
tered trademark) 1s used to transmit/receive acoustic data.

<First Configuration Example of Communication Appa-
ratuses 12 and 21>

FIG. 2 1s a block diagram showing a first configuration
example of the communication apparatuses 12 and 21 1n
FIG. 1.

In FIG. 2, the communication apparatuses 12 and 21
transmit/receive acoustic data with, for example, Bluetooth
(registered trademark). Now, assumption 1s made that the
communication apparatus 12 and the communication appa-
ratus 21 are respectively on the transmission side and the
reception side, and acoustic data 1s transmitted from the
communication apparatus 12 to the communication appara-
tus 21. In the case of Bluetooth (registered trademark), the
communication apparatus 12 of the transmission side 1is
referred to as a source and the communication apparatus 21
of the reception side 1s referred to as a sink.

In Bluetooth (registered trademark), an A2DP (Advanced
Audio Dastribution Profile) 1s specified as a profile for
transmitting/receiving acoustic data.

In the A2DP, an essential codec (Mandatory Codec) called
an SBC (Subband Codec) 1s defined. In the SBC, LPCM
(Linear Pulse Code Modulation) data that 1s acoustic data 1s
compressed, and 1s transmitted from the communication
apparatus 12 of the transmission side to the communication
apparatus 21 of the reception side.

In FIG. 2, the communication apparatus 12 includes an
encoder 31, a data bufler 32, a packetizing unit 33, and a
communication unit 34.

To the encoder 31, LPCM data that 1s acoustic data 1s
supplied from the supplying apparatus 11.

The encoder 31 1s, for example, an SBC encoder, and
performs encoding 1n which LPCM data from the supplying
apparatus 11 1s compressed to the amount corresponding to
not more than V4 of the original data amount 1n units called
frames such as 64 samples and 128 samples.
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The encoder 31 supplies the encoded data (Encoded
Bit-stream) acquired from the encoding results to the data
buffer 32.

The data builer 32 temporarily stores the encoded data
supplied from the encoder 31.

The encoded data stored 1n the data bufler 32 1s appro-
priately read and supplied to the packetizing unit 33.

The packetizing unit 33 packetizes the encoded data from
the data bufler 32 into packets, and supplies them to the
communication unit 34. Note that the packetizing unit 33
generates packets of a size for, for example, reducing the
power consumption in, for example, packet transmission in
the communication unit 34 in the subsequent stage.

The communication unit 34 modulates the packet from
the packetizing unit 33 1into an RF (Radio Frequency) signal,
and wirelessly transmits 1t.

The communication apparatus 21 includes a communica-
tion unit 41, a packet decomposing unit 42, a data buifer 43,
a decoder 44, and an LPCM bufler 45.

The communication umt 41 receives the RF signal from
the communication unit 34, demodulates the baseband
packet, and supplies 1t to the packet decomposing unit 42.

The packet decomposing unit 42 decomposes the packet
from the communication unit 41, and supplies the resulting
encoded data to the data bufler 43.

The data builer 43 temporarily stores the encoded data
supplied from the packet decomposing unit 42.

The encoded data stored 1n the data builer 43 1s appro-
priately read, and supplied to the decoder 44.

The decoder 44 1s, for example, an SBC decoder, decodes
the encoded data from the data bufter 43 to LPCM data, and
supplies 1t to the LPCM bufler 45.

The LPCM bufler 45 temporanly stores the LPCM data

supplied from the decoder 44.

The LPCM data stored in the LPCM butler 45 1s read at
a rate necessary for real-time reproduction, and supplied to
the output apparatus 22.

The output apparatus 22 outputs sound corresponding to
the LPCM data from the LPCM butler 45.

The above-mentioned wireless transmission/reception of
data between the communication apparatuses 12 and 21 does
not necessarily succeed due to the state (radio wave state) of
a transmission path between the communication apparatuses
12 and 21, and the like.

In the case where the wireless transmission/reception of
data between the communication apparatuses 12 and 21 has
failed, the communication apparatus 12 performs retrans-
mission 1 which data 1s transmitted again to the commu-
nication apparatus 21.

For this retransmission, the communication apparatus 12
of the transmission side includes the data bufler 32, and the
communication apparatus 21 of the reception side includes
the data butler 43.

Specifically, in the case where the transmission/reception
of data has failed, data 1s temporarily stored in the data
bufler 32 to transmit the data that has failed to be transmit-
ted/received again 1n the communication apparatus 12 of the
transmission side. Note that the data that has failed to be
transmitted/received 1s not actually stored in the data bufler
32, considering the processing ethiciency. The data pack-
ctized 1n the packetizing unit 33 is held 1n the communica-
tion unit 34, and the held data i1s used to perform transmis-
sion again. Note that when this i1s attempted to be
specifically 1llustrated, description of a synchronized opera-
tion of the data bufler 32 and a data buller 43 below 1s made
very diflicult. Therefore, description 1s simplified by assum-
ing that data 1s all stored in the data bufler 32 and the
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exchange with the data bufler 32 1s performed for each time
of transmission/reception although the efliciency 1s not
good. There 1s no problem because both of them can be
performed 1n view of the possibility.

Further, in the case where transmission/reception of data
has failed, 1n the communication apparatus 21 of the recep-
tion side, data 1s temporarily stored in the data bufler 43 in
order to prevent sound break from occurring due to inter-
ruption ol output of data (acoustic data) to the output
apparatus 22 as a result of no encoded data to be decoded 1n
the decoder 44.

The storage amount of (data stored 1n) the data buller 32
or 43 1s changed by, for example, retransmission of data.

FIG. 3 1s a diagram showing an example of the change in
the storage amount of the data buifers 32 and 43.

Specifically, FIG. 3 1s a diagram showing an example of
the change 1n the storage amount of the data buffers 32 and
43 at the time when data transmission from the communi-
cation apparatus 12 to the communication apparatus 21 1s
started.

In the communication apparatus 12, when the storage
amount of the data bufler 32 reaches a predetermined data
amount, 1.e., encoded data from the encoder 31 is stored in
the data butler 32 by the predetermined data amount, reading,
and transmission of encoded data from the data butler 32 are
started.

Similarly, also 1n the communication apparatus 21, when
the storage amount of the data bufler 43 reaches a prede-
termined data amount (that does not necessarily correspond
to the storage amount of the data buller 32 at the time when
transmission of encoded data 1s started in the communica-
tion apparatus 12), 1.e., encoded data from the packet
decomposing unit 42 1s stored in the data bufler 43 by the
predetermined amount, reading (reproduction) of encoded
data from the data bufler 43 1s started.

FI1G. 4 1s a diagram showing an example of the change in
the storage amount of the data buflers 32 and 43 at the time
when data transmission from the communication apparatus
12 to the communication apparatus 21 1s temporarily
stopped due to deterioration of the state of the transmission
path, and the like.

When the data transmission from the communication
apparatus 12 to the communication apparatus 21 1s tempo-
rarily stopped (data transmission/reception has failed), in the
communication apparatus 12, the encoded data that 1s stored
in the data bufler 32 and has not been transmitted 1s held
while being stored in 1n the data bufler 32 and encoded data
continues to be supplied from the encoder 31 to the data
butler 32. Therefore, the storage amount of the data bufler 32
1s 1ncreased.

Further, in the communication apparatus 21, encoded data
continues to be supplied from the data bufler 43 to the
decoder 44, and supplying of encoded data from the packet
decomposing unit 42 to the data bufler 43 1s stopped.
Therefore, the storage amount of the data bufller 43 1is
decreased.

Therefore, when data transmission/reception from the
communication apparatus 12 to the communication appara-
tus 21 continues to fail, the data buflter 32 overflows and the
data bufler 43 underflows.

Then, 1n the case where the data bufter 32 overflows or the
data bufler 43 undertlows, data to be output to the output
apparatus 22 1s finally deficient, and sound break occurs.

FIG. 5 1s a diagram showing an example of the change in
the storage amount of the data buflers 32 and 43 at the time
when the condition of a transmission path 1s restored and the
data transmission 1s resumed after data transmission from
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the communication apparatus 12 to the communication
apparatus 21 1s temporarily stopped.

As described 1n FIG. 4, when the data transmission from
the communication apparatus 12 to the communication
apparatus 21 1s temporarily stopped, the storage amount of
the data buller 32 1s increased.

In the case where the storage amount of the data bufler 32
1s significantly increased and a large amount of encoded data
1s stored 1n the data bufler 32, when the condition of a
transmission path 1s restored and the data transmaission 1s
resumed, encoded data stored in the data bufiler 32 1s
successively transmitted from the communication apparatus
12 to the communication apparatus 21 to reduce the storage
amount of the data bufler 32.

As described above, 1n the case where the encoded data
stored 1n the data bufler 32 continues to be successively
transmitted from the communication apparatus 12 to the
communication apparatus 21, the storage amount of the data
bufler 43 1n the communication apparatus 21 1s rapidly
increased and the data bufler 43 overtlows 1n some cases.

In the communication apparatus 21, 1n the case where the
data bufler 43 1s likely to overtlow, it 1s possible to stop
transmission of data from the communication apparatus 12
to the communication apparatus 21 by transmitting a signal
for stopping transmission (rejecting reception) irom the
communication unit 41 to the communication unit 34.

However, when data transmission from the communica-
tion apparatus 12 to the communication apparatus 21 1s
stopped right after transmission of encoded data stored 1n the
data bufler 32 1s started to reduce the significantly increased
storage amount of the data bufler 32, the storage amount of
the data bufler 32 1s increased again, the data bufler 32
overflows, and sound break occurs 1n some cases.

<Second Configuration Example of Communication
Apparatuses 12 and 21>

In this regard, FI1G. 6 15 a block diagram showing a second
configuration example of the communication apparatuses 12
and 21 1 FIG. 1.

Note that 1in the figure, components corresponding to
those mm FIG. 2 will be denoted by the same reference
numerals and description thereof will be appropriately omut-
ted hereinafter.

In FIG. 6, the communication apparatus 12 includes the
encoder 31 to the communication umt 34, and 1s configured
similarly to that in FIG. 2.

Further, in FIG. 6, the communication apparatus 21 1s
common to that n FIG. 2 1n that the communication
apparatus 21 includes the communication unit 41 to the
LPCM bufiler 45.

However, 1n FIG. 6, the communication apparatus 21 1s
different from that in FIG. 2 in that the communication
apparatus 21 further includes a speed control unit 46.

In FIG. 2, the LPCM data stored in the LPCM bufler 45
1s read at a rate necessary for real-time reproduction (here-
inafter, referred to also as standard rate), and 1s supplied to
the output apparatus 22.

On the other hand, 1n FIG. 6, the speed control unit 46
changes the rate for reading LPCM data from the LPCM
bufler 45 from the standard rate depending on the storage
amount of the data builer 43.

Specifically, 1n the case where the storage amount of the
data builer 43 1s small and the data bufler 43 1s likely to
underflow, the speed control unit 46 makes the rate for
reading LPCM data from the LPCM butler 45 slower than
the standard rate, extends the LPCM data in the time
direction, and supplies 1t to the output apparatus 22.
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In the case where the rate for reading the LPCM data from
the LPCM butler 45 1s slow, the rate (data amount read per
time unit) of encoded data read from the data butler 43 to the
decoder 44 1s also slow. As a result, the storage amount of
the data buller 43 1s gradually increased.

On the other hand, 1n the case where the storage amount

of the data bufler 43 is large and the data bufler 43 1s likely
to overtlow, the speed control unit 46 makes the rate for

reading LPCM data from the LPCM bufler 45 higher than
the standard rate, shortens the LPCM data in the time
direction, and supplies 1t to the output apparatus 22.

In the case where the rate for reading LPCM data from the
LPCM butler 45 1s high, the rate of encoded data read from
the data builer 43 to the decoder 44 1s also high. As a result,
the storage amount of the data bufler 43 1s gradually
reduced.

As described above, the storage amount of the data butler
43 1n the commumnication apparatus 21 of the reception side
1s 1ncreased and decreased to reach an appropriate storage
amount. Accordingly, secondarily, the storage amount of the
data bufler 32 in the communication apparatus 12 of the
transmission side also reaches an appropriate storage
amount.

With the communication apparatuses 12 and 21 1n FIG. 6,
it 1s possible to reduce the frequency of sound break due to
an overtlow or undertflow of the data buflers 32 and 43 as
compared with the case of FIG. 2.

Note that because the LPCM data 1s extended or short-
ened 1n the time direction in the communication apparatuses
12 and 21 1n FIG. 6, the reproduction time of the LPCM data
1s changed (reproduction speed i1s changed from the speed
for real-time reproduction).

Since the reproduction time of the LPCM data 1s changed.,
the pitch of sound output from the output apparatus 22 1s
changed. Such a change in the pitch causes a feeling of
strangeness of a user in terms of a sense of hearing as
deterioration of sound quality.

In this regard, a technology for preventing sound break
due to an overtlow or undertlow of the data buflers 32 and
43 from occurring without changing the pitch of sound will
be described.

<Third Configuration Example of Communication Appa-
ratuses 12 and 21>

FIG. 7 1s a block diagram showing a third configuration
example of the communication apparatuses 12 and 21 1n
FIG. 1.

Note that in the figure, components corresponding to
those in FIG. 2 will be denoted by the same reference
numerals and description thereof will be appropriately omit-
ted hereiafter.

In FIG. 7, the communication apparatus 12 1s common to
that 1n FIG. 2 in that the communication apparatus 12
includes the data bufler 32 to the communication unit 34.
Note that 1n FIG. 7, the communication apparatus 12 1s
different from that in FIG. 2 1n that the communication
apparatus 12 includes a data generation unit 51 instead of the
encoder 31 and further includes control information genera-
tion unit 52.

Further, in FIG. 7, the communication apparatus 21 1s

common to that i FIG. 2 in that the communication
apparatus 21 includes the commumnication unit 41 to the data
bufter 43, and the LPCM bufler 45.
Note that in FIG. 7, the communication apparatus 21 1s
different from that in FIG. 2 in that the communication
apparatus 21 further includes a data control unit 61, and
includes a data output unit 62 instead of the decoder 44.
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In the communication apparatuses 12 and 21 1n FIG. 7, the
communication apparatus 12 generates control information
for controlling a method of using data in the communication
apparatus 21 of the reception side, and the communication
apparatus 21 controls the method of using data stored 1n the
data bufler 43 on the basis of the confrol information.
Accordingly, sound break due to an overtlow or undertlow
of the data buflers 32 and 43 is prevented from occurring
without changing the pitch of sound, as 1n the case of FIG.
6.

LPCM data that 1s acoustic data 1s supplied from the
supplying apparatus 11 to the data generation unit 51, and 1s
supplied also to the control information generation unit 52.
The control mmformation generation unit 32 performs neces-
sary processing on the LPCM data, and supplies control
information.

The data generation unit 51 generates data-with-control-
information by performing necessary processing on the
LPCM data from the supplying apparatus 11 and adding the
control information from the control information generation
unit 52.

Specifically, the data generation unit 51 divides the LPCM
data from the supplying apparatus 11, for example, into
frames such as 64 samples and 128 samples, and performs
the SBC encoding similar to that performed by the SBC
encoder 31 (FIG. 2) to generate encoded data.

Further, the data generation unit 51 generates data-with-
control-information by adding control information corre-
sponding to encoded data to the encoded data, supplies 1t to
the data bufter 32, and causes the data bufler 32 to store it.

The control information generation unit 52 generates
control information for controlling a method of using data
for the frame of LPCM data corresponding to encoded data
in the commumnication apparatus 21 of the reception side, and
supplies 1t to the data generation unit 31.

Specifically, 1n the case where insertion or discard of the
frame of LPCM data 1s performed in the communication
apparatus 21 of the reception side, the control information
generation unit 32 acquires a detection characteristic amount
that represents the degree that the insertion or discard of the
frame 1s detected. The detection characteristic amount may
be one that represents the easiness of detection of 1nsertion
or discard of the frame or hardness of detection of 1nsertion
or discard of the frame.

Then, the control information generation unit 52 gener-
ates control information for the frame of LPCM data on the
basis of the detection characteristic amount of the frame.

The detection characteristic amount can be generated
from, for example, the results (e.g., frequency component)
of processing performed on the frame of LPCM data
acquired when the SBC encoding 1s performed in the data
generation unit 31.

Further, the detection characteristic amount can be gen-
erated by performing processing on the frame of LPCM data
acquired by the data generation unit 51 in the control
information generation unit 52, for example.

As the detection characteristic amount, the physical
amount that represents the tonality of LPCM data or gain
(amplitude) of LPCM data can be employed.

As the physical amount that represents a tonality, for
example, the distribution or correlation of the frequency
component of LPCM data, the maximum value and mini-
mum value of the frequency component of LPCM data, or
the difference between the value of the frequency compo-
nent of LPCM data and the average value thereof (herein-
after, referred to also as frequency component difference)
can be employed.
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Note that 1n the case where the gain or tonality of LPCM
data 1s small, the insertion or discard of the LPCM data 1s
hard to be detected.

Specifically, 1in the case where the frame of LPCM data
with a small gain or tonality 1s 1nserted right after the frame
or discarded, the insertion or discard 1s hard to be detected

by a sense of hearing of a human.

Therefore, even when the frame of LPCM data with a
small gain or tonality 1s inserted right after the frame or
discarded, the sound quality when the user hears sound 1s
substantially not aflected. Note that 1n this embodiment, by
performing not the isertion or discard of the frame of
LPCM data but the insertion or discard of encoded data
corresponding to the frame of LPCM data, the msertion or
discard of the frame corresponding to the encoded data is
substantially performed.

The control information generation unit 32 acquires the
detection characteristic amount of the frame of LPCM data
before generating control information of the encoded data
corresponding to the frame of LPCM data on the basis of the
magnitude relationship between the detection characteristic
amount and a predetermined threshold value, for example.

Now, assumption 1s made that insertion or discard of
encoded data corresponding to a frame of LPCM data 1s
harder to be detected as the detection characteristic amount
of the frame 1s smaller, for example. The control information
generation unit 52 compares the detection characteristic
amount of the frame of LPCM data with a predetermined
threshold value, and generates control information indicat-
ing that nsertion and discard of encoded data are accepted
in the communication apparatus 21 of the reception side, for
example, for encoded data with a detection characteristic
amount smaller than (or not more than) a predetermined
threshold value, 1.e., encoded data whose 1insertion or discard
1s hard to be detected.

Further, the control mnformation generation unit 52 gen-
erates, for example, control mnformation imndicating that the
isertion and discard of encoded data are prohibited 1n the
communication apparatus 21 of the reception side {for
encoded data (corresponding to a frame) with a detection
characteristic amount not less than (or less than) a prede-
termined threshold value, 1.e., encoded data whose 1nsertion
or discard 1s not hard to be detected.

Note that as the control information, information related
to acceptance or prohibition of insertion or discard of
encoded data can be widely employed.

Specifically, as the control information, for example, a
flag of 1 bit (or more) indicating that insertion or discard of
encoded data 1s accepted or prohibited can be employed.

Further, as the control information, for example, infor-
mation that represents the level of acceptance or prohibition
of msertion or discard of encoded data can be employed.

Note that as the information that represents the level of
acceptance or prohibition of insertion or discard of encoded
data, for example, four levels of a complete acceptance level
indicating that insertion or discard of encoded data 1is
accepted when 1t 1s necessary for preventing sound break
from occurring, a quasi-acceptance level indicating that
isertion or discard of encoded data 1s accepted 1n the case
where the necessity of preventing sound break from occur-
ring 1s high, a quasi-prohibition level indicating that nser-
tion or discard of encoded data 1s accepted only in the case
where 1t 1s absolutely necessary for preventing sound break
from occurring, and a prohibition level indicating that inser-
tion or discard of encoded data 1s prohibited 1n any case can
be employed.
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In the case where the four levels of the complete accep-
tance level, the quasi-acceptance level, the quasi-prohibition
level, and the prohibition level are employed as the control
information, the control information 1s information of two
bits (or more).

In the case where the above-mentioned four levels are

employed as the control information, the control information
generation unit 52 generates, on the basis of the magnitude
relationship between a detection characteristic amount X

and three threshold wvalues TH1, TH2, and TH3
(TH1<TH2<TH3), for example, control information that
represents the complete acceptance level when X<TH1 and

generates control information that represents the quasi-
acceptance level when TH1<X<TH2. Further, the control
information that represents the quasi-prohibition level 1is
generated when TH2<X<TH3, and control information that
represents the prohibition level 1s generated when TH3<X.

Note that as the control information, information related
to insertion of encoded data and information related to
discard of encoded data can be separately generated instead
of information related to msertion and discard of encoded
data.

In this case, the control information as information related
to msertion of encoded data can be generated on the basis of
the characteristic amount that represents the degree that
insertion of encoded data when the encoded data 1s nserted
right after the encoded data 1s detected. Similarly, the control
information as information related to discard of encoded
data can be generated on the basis of the characteristic
amount that represents the degree that discard of encoded
data when the encoded data 1s discarded 1s detected.

Further, although a physical amount 1n which insertion or
discard of encoded data 1s harder to be detected as the value
1s smaller 1s employed as the detection characteristic amount
in the above-mentioned case, a physical amount 1n which
insertion or discard of encoded data 1s harder to be detected
as the value 1s larger can be employed as the detection
characteristic amount.

Hereinatter, a flag of one bit that represents acceptance or
prohibition of insertion and discard of encoded data 1s
employed as the control information, and a physical amount
(e.g., tonality) 1in which insertion and discard of encoded
data are harder to be detected as the value 1s smaller 1s
employed as the detection characteristic amount, in order to
make the description easy.

Note that 1nsertion or discard of encoded data 1s included
in the method of using encoded data. Therefore, the control
information that represents acceptance or prohibition of
insertion or discard of encoded data can be said to be
information for controlling a method of using encoded data
in the communication apparatus 21 of the reception side.

Further, because encoded data 1s used a plurality of times
or not used in accordance with insertion or discard of the
encoded data, the control information can be said to be
information for controlling the number of use of the encoded
data 1n the communication apparatus 21 of the reception
side.

In FIG. 7, the data control unit 61 controls the method of
using data on the basis of the control imnformation included
in the data-with-control-information stored in the data bufler
43.

Note that in the communication apparatus 12 1n FIG. 7,
data-with-control-information 1s generated, stored in the
data bufler 32, and transmitted to the communication appa-
ratus 21 via the packetizing unit 33 and the communication
unit 34 1n the data generation unit 51.
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Then, 1n the communication apparatus 21, data-with-
control-information from the communication apparatus 12 1s
supplied to the data butler 43 via the communication umt 41
and the packet decomposing unit 42. Therefore, 1n the data
bufler 43, data-with-control-information 1s stored.

The data control unit 61 performs insertion or discard of
encoded data included in data-with-control-information, for
example, as control of the method of using the encoded data
on the basis of the control information included in the
data-with-control-information stored in the data builer 43 as
described above.

Note that 1n the data control unit 61, insertion of encoded
data can be performed by copying the encoded data in the
data bufler 43, for example.

The copying of the encoded data stored 1n the data bufler
43 can be performed by holding the encoded data stored 1n
the data buffer 43 when the encoded data (included in
data-with-control-information) 1s read from the data bufler
43. When the held encoded data stored in the data butler 43
1s referred to as a copy of encoded data, encoded data 1s
inserted by reading the copy of encoded data from the data
butler 43.

Further, in the data control unit 61, discard of encoded
data can be performed by skipping the reading of encoded
data from the data bufler 43.

To the data output unit 62, the encoded data read from the
data buller 43, 1.e., encoded data whose use method 1s
controlled by the data control unit 61 on the basis of control
information 1s supplied.

The data output unit 62 outputs the encoded data supplied
from the data butler 43 to the output apparatus 22 via the

[LPCM bufier 45.

Specifically, the data output umt 62 performs SBC decod-
ing similar to that performed by the SBC decoder 44 on the

encoded data from the data bufler 43, for example, and

outputs the resulting LPCM data to the output apparatus 22
via the LPCM bultler 45.

FIG. 8 1s a diagram showing an example of the change in

the storage amount of the data buller 43 1n the communi-
cation apparatus 21 i FIG. 7.

In the data bufler 43, data-with-control-information 1s
stored as follows.

Specifically, LPCM data 1s encoded 1n the data generation
unit 51 in the communication apparatus 12 and control
information 1s generated in the control information genera-
tion unit 52.

Further, 1n the communication apparatus 12, data-with-
control-information 1s generated by adding the control infor-
mation generated by the control information generation unit
52 to the encoded data acquired by encoding LPCM data 1n
the data generation unit 51.

The data-with-control-information 1s supplied from the
data generatlon unmt 51 to the data bufler 32, and stored 1n
the data butler 32.

The data-with-control-information stored 1n the data bui-
ter 32 1s appropnately read, and supplied to the packetizing
unit 33.

The data-with-control-information from the data butier 32
1s packetized 1nto packets 1n the packetizing umt 33, and
supplied to the communication unit 34. The packet from the
packetizing unit 33 1s modulated to an RF signal in the
communication unit 34, and wirelessly transmitted.

The RF signal transmitted from the communication unit
34 15 recerved by the communication unit 41 in the com-
munication apparatus 21.
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The RF signal 1s demodulated mto packets 1in the com-
munication unit 41, and supplied to the packet decomposing
unit 42.

The packet from the communication unit 41 1s decom-
posed 1n the packet decomposing unit 42, and the resulting
data-with-control-information 1s supplied to the data bufler
43 and stored 1n the data builer 43.

In this way, data-with-control-information is stored in the
data bufler 43. When the storage amount of the data butler
43 reaches a predetermined threshold value (or more), the
data control unit 61 controls the data bufler 43 to start
reading of the encoded data (included 1n data-with-control-
information) from the data bufler 43.

Part A of FIG. 8 1s a diagram showing the state of the data
builer 43 when reading of encoded data from the data bufler
43 1s started.

In part A of FIG. 8, when the storage amount of the data
bufler 43 1s mcreased to 60% (or more) of the capacity (of
the data bufler 43), reading of encoded data from the data
buffer 43 1s started.

In the case where transmission/reception of (RF signal of)
the packet from the communication apparatus 12 to the
communication apparatus 21 continues to fail or the clock
(SNK (SINK) clock) of the communication apparatus 21 of
the reception side continues to be higher than the clock (SRC
(SOURCE) clock) of the communication apparatus 21 of the
transmission side, for example, after reading of encoded data
from the data bufler 43 1s started, the storage amount of the
data bufler 43 1s reduced and the data buller 43 undertlows.

Part B of FIG. 8 1s a diagram showing the state of the data
bufler 43 that overflows.

In part B of FIG. 8, the storage amount of the data builer
43 15 0% of the capacity and overflows.

As described above, when the data bufler 43 underflows,
output of acoustic data (to the output apparatus 22 via the
LPCM bufler 45) by the data output umt 62 is interrupted
and sound break occurs.

Further, in the case where packets are successively trans-
mitted from the communication apparatus 12 to the com-
munication apparatus 21 at once or the clock of the com-
munication apparatus 21 of the transmission side continues
to be higher than the clock of the communication apparatus
21 of the reception side, for example, after reading of
encoded data from the data buller 43 1s started, the storage
amount of the data butler 43 1s increased and the data bufler
43 overtlows.

Part C of FIG. 8 1s a diagram showing the state of the data
bufler 43 that overflows.

In part C of FIG. 8, the storage amount of the data builer
43 15 100% of the capacity and overtlows.

When the data bufler 43 overtlows as described above, the
data supplied from the packet decomposing unit 42 to the
data bufller 43 during the overflow 1s not stored 1n the data
bufler 43 or data that 1s not supplied to the data output unit
62 1s overwritten by the data supplied from the packet
decomposing unit 42 to the data bufler 43 during the
overtlow.

As a result, 1n the output of data by the data output unit
62, data stored in the data bufler 43 or output of the
overwritten data 1s interrupted, and sound break occurs.

In this regard, 1n the case where the data bufler 43 1s likely
to undertlow, the data control unit 61 performs insertion of
encoded data whose insertion (and discard) 1s accepted, 1.e.,
encoded data whose isertion 1s hard to be detected on the
basis of the control information.

Further, 1n the case where the data bufler 43 1s likely to

underflow, the data control unit 61 performs discard of
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encoded data whose discard (and 1nsertion) 1s accepted, 1.e.,
encoded data whose discard 1s hard to be detected on the
basis of the control mmformation.

Assumption 1s made that a flag of one bit that represents
acceptance or prohibition of insertion and discard of
encoded data 1s employed as the control information as
described above, 1 (0) represents acceptance of insertion and
discard of encoded data, and 0 (x) represents prohibition of
insertion and discard of encoded data. In the case where the
data bufler 43 is likely to undertflow or undertlow, the data
control unit 61 1s capable of preventing the undertlow and
overtlow from occurring by performing insertion and dis-
card of encoded data to which control information of 1 1s
added.

Note that even when processing of 1nserting (a copy of)
encoded data of a silent part or a part with an extremely
small gain (level) 1n acoustic data right after the encoded
data or discarding the encoded data i1s performed, the mser-
tion or discard 1s hard to be detected.

In the commumnication apparatus 12, control information
of 1 1s generated by the control information generation unit
52 for such encoded data of a silent part or a part with an
extremely small gain. Further, when the data bufler 43 is
likely to underflow or overflow, insertion or discard of
encoded data of a silent part or a part with an extremely
small gain 1s performed in the data control unit 61 in the
communication apparatus 21. As a result, 1t 1s possible to
prevent the data bufler 43 from underflowing and overtlow-
ing while causing a user to feel substantially no deterioration
of sound quality when the user hears sound.

Note that there 1s a silent part or a part with an extremely
small gain as the acoustic data from which insertion or
discard 1s hard to be detected, as described above. However,
the occurrence frequency of a silent part or a part with an
extremely small gain 1s low 1n acoustic data. Specifically, a
silent part or a part with an extremely small gain occurs at
a limited place, e.g., between pieces of music, for example.

Note that examples of the acoustic data from which
isertion or discard 1s hard to be detected 1n some cases
include acoustic data with a high randomness and a small
tonality such as sound of waves, white noise, consonants in
sound, and instrumental sound of a cymbal, maracas, and the
like, 1.e., acoustic data with a high temporal discontinuity, 1n
addition to a silent part or a part with an extremely small
gain.

By regarding the acoustic data as an insertion or discard
target, 1t 1s possible to 1nsert or discard acoustic data at some
frequency while causing a user to feel substantially no
deterioration of sound quality.

FI1G. 9, FIG. 10, FIG. 11, and FIG. 12 are each a diagram
showing an example of acoustic data from which 1nsertion
and discard are hard to be detected.

Specifically, FIG. 9 shows examples of a time waveform
(upper side) and Irequency distribution (lower side) of
acoustic data of silence and sound with an extremely small
gain.

FIG. 10 shows examples of a time wavelorm (upper side)
and frequency distribution (lower side) of acoustic data of
sound of waves and white noise.

FIG. 11 shows examples of a time wavetorm (upper side)
and frequency distribution (lower side) of acoustic data of
consonants in sound.

FI1G. 12 shows examples of a time wavelorm (upper side)
and frequency distribution (lower side) of acoustic data of
instrumental sound of a cymbal, maracas, etc.

It can be confirmed that the randomness of acoustic data

in FIG. 9 to FIG. 12 1s high.
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As described above, acoustic data with a high randomness
1s hard to be detected (by a sense of hearing) even when
insertion or discard 1s performed 1n a minute section. There-
fore, 1in the control information generation unit 52, control
information of 1 indicating that insertion and discard are
accepted 1s generated for encoded data corresponding to
acoustic data with a high randomness.

FIG. 13 shows examples of a time wavelorm (upper side)
and frequency distribution (lower side) of acoustic data of
vowels 1n sound.

As shown 1n FIG. 13, the randomness of acoustic data of
vowels 1 sound 1s not high, and insertion or discard is easy
to be detected even 1n a minute section.

In the control information generation unit 52, control
information of 0 indicating that insertion and discard are
prohibited 1s generated for encoded data corresponding to
acoustic data of vowels 1n sound with no high randomness
as shown in FIG. 13.

Note that the non-detectable eflects in which insertion or
discard of acoustic data with a high randomness 1s hard to be
detected depend on the time length of acoustic data 1n which
isertion or discard 1s performed.

By the experiment performed by the present inventors, it
has been confirmed that the time length of acoustic data in
which the non-detectable eflects are valid 1s a minute section
of approximately several milliseconds and sound break 1is
casy to be detected when 1nsertion or discard 1s performed
and the time length exceeds approximately 10 milliseconds,
for example, even in the case where the randomness of
acoustic data 1s high.

Therefore, the encoded data to which control information
1s added 1s desirably encoded data corresponding to acoustic
data of a frame size of the time length of not more than
several milliseconds.

Further, even when the encoded data to which control
information 1s added 1s encoded data corresponding to
acoustic data of a frame size of the time length of not more
than several milliseconds, the time length of acoustic data in
which insertion or discard i1s performed exceeds approxi-
mately 10 milliseconds in total and the non-detectable
cllects are not valid 1n some cases when insertion or discard
of the encoded data 1s successively performed.

Therefore, 1t 1s desirable to restrict the generation of
control information so that the section in which control
information of 1 indicating that insertion and discard are
accepted 1s generated does not continue exceeding approxi-
mately 10 milliseconds. Alternatively, when such restriction
1s not performed, it 1s desirable to restrict insertion or discard
of encoded data so that the section in which insertion or
discard 1s performed does not continue exceeding approxi-
mately 10 milliseconds.

<Insertion of Data>

FIG. 14 1s a diagram describing mnsertion of data (encoded
data) performed 1n the communication apparatus 21 of the
reception side.

In the communication apparatus 21, when the storage
amount of the data bufler 43 1s reduced and the data butler
43 1s likely to undertlow, the data control unit 61 increases
the storage amount of the data bufler 43 by copying encoded
data as insertion ol the encoded data to which control
information of 1 1s added.

FIG. 14 1s a diagram showing an example of the change
in the storage amount of the data bufler 43.

When transmission of (encoded data acquired by encod-
ing) acoustic data from the communication apparatus 12 to
the communication apparatus 21 1s started, data-with-con-
trol-information acquired by adding control information of 1
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(0) or 0 (x) to encoded data 1s stored 1n the data bufier 43 1n
the communication apparatus 21.

In FIG. 14, data-with-control-information 1s stored in the
data bufler 43, and reading of encoded data in data-with-
control-information from the data bufler 43 1s started at a
time T0 when the storage amount of the data bufler 43 1s
increased to 60% of the capacity (of the data buller 43).

Note that pieces of data-with-control-information Data
#1, Data #2, Data #3, Data #4, Data #5, and Data #6 are
stored 1n the data bufler 43 at the time TO.

Further, pieces of control information in the pieces of
data-with-control-information Data #1 to Data #6 are 1 (0),
1 (0), 1(0), 0 (x), 0 (x), and 1 (0), respectively.

Note that also the encoded data 1n the data-with-control-
information Data # 1s appropnately referred to as the
encoded data Data #1 similarly to the data-with-control-
information Data #1.

The encoded data read from the data bufler 43 1s supplied

to the data output unit 62, decoded 1n the data output unit 62,
and then, output to the output apparatus 22 via the LPCM
builer 45.
In the case where data-with-control-information from the
communication apparatus 12 cannot be received in the
communication apparatus 21 due to some causes after
reading of encoded data from the data bufler 43 at the time
T0 1s started, the data-with-control-information 1s not sup-
plied to the data bufler 43 but the reading of encoded data
from the data bufler 43 1s continued.

Therelfore, the storage amount of the data bufler 43 1s

reduced by the amount corresponding to (data-with-control-
information including) encoded data read from the data
bufler 43 and decoded by the data output unit 62.
In FIG. 14, at a time 'T1 (>T0), the pieces of encoded data
Data #1 and Data #2 are read from the data bufler 43 and the
storage amount of the data butler 43 is reduced to 40% of the
capacity.

In the communication apparatus 21, when the storage
amount of the data bufler 43 1s reduced to a threshold value
of the storage amount for preventing the underflow from
occurring (hereinafter, referred to also as the lower limait
threshold value), e.g., 40% (or less) of the capacity, the data
control unit 61 performs 1nsertion of (encoded data included
in) data-with-control-information based on control informa-
tion as control of the method of using data based on control
information to prevent sound break from occurring due to
the underflow of the data builer 43.

Specifically, at the time T1, the data control unit 61 reads
the encoded data Data #3 to be read next from the data butiler
43, and supplies 1t to the data output unit 62. Note that
because the control information added to the encoded data
Data #3 1s 1 (0) indicating that insertion and discard are
accepted, the data control unit 61 causes the data butier 43
to hold the encoded data Data #3 by copying the encoded
data Data #3 as 1t 1s.

Therefore, at a next time T1+1, the encoded data to be
read next from the data buller 43 1s the encoded data Data
#3 again.

Now, assumption 1s made that an appropriate value as the
storage amount of the data bufller 43 (hereinaftter, referred to
also as the reference value) to stably supply acoustic data
from the communication apparatus 21 to the output appa-
ratus 22 1s 60% of the capacity of the data bufler 43, for
example. At the time T1+1, the storage amount of the data
bufler 43 does not recover to 60% of the capacity as the
reference value. The data control unit 61 continues to
perform insertion of the encoded data based on control
information until the storage amount recovers to the refer-
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ence value after the storage amount of the data buller 43
reaches not more than the lower limit threshold value.

Specifically, at the time T1+1, the data control unit 61
reads the encoded data Data #3 from the data bufler 43 and
supplies 1t to the data output unit 62. Because the control
information added to the encoded data Data #3 1s 1 (0)
indicating that insertion and discard are accepted, the data
control unit 61 causes the data builer 43 to hold the encoded
data Data #3 by copying the encoded data Data #3 as it 1s
again.

After that, assumption 1s made that the communication
apparatus 21 1s capable of receiving data-with-control-in-
formation from the commumnication apparatus 12 and
receives data-with-control-information Data #7. The data-

with-control-information Data #7 1s newly stored 1n the data
bufler 43.

The encoded data Data #3 1s held in the data bufler 43 as
it 15 and the data-with-control-information Data #7 1s newly
stored 1n the data bufler 43, thereby increasing the storage
amount of the data builer 43.

Note that in FI1G. 14, the storage amount of the data buller
43 does not recover to the reference value (60% of the
capacity) even when the data-with-control-information Data
#7 1s newly stored 1n the data butler 43.

Further, the encoded data to be read next from the data
bufler 43 1s the encoded data Data #3 again.

Therefore, the data control unit 61 reads the encoded data
Data #3 from the data butiler 43, and supplies 1t to the data
output unit 62. Further, because the control information
added to the encoded data Data #3 1s 1 (0) indicating that
insertion and discard are accepted, the data control unit 61
causes the data bufler 43 to hold the encoded data Data #3
by copying the encoded data Data #3 as 1t 1s.

After that, 1n FIG. 14, at a time T1+2, the communication

apparatus 21 receives data-with-control-information Data #8
from the communication apparatus 12, and the data-with-
control-information Data #8 1s newly stored in the data
bufler 43.
In FIG. 14, the data-with-control-information Data #8 1s
newly stored in the data bufler 43, and thus, the storage
amount of the data buller 43 recovers to the reference value
(60% of the capacity).

In the case where the storage amount of the data builer 43
recovers to the relerence value as described above, the
encoded data Data #3 to be read next from the data builer 43
1s read from the data bufler 43, supplied to the data output
umt 62, and then, 1s not held in the data bufler 43 (s
discarded).

Note that in FIG. 14, insertion of the encoded data Data
#3 1s successively performed two times, and the encoded
data Data #3 1s successively read from the data bufler 43
three times 1n total and decoded, 1in order to make the
description easy.

Actually, 1t 1s possible to prevent sound break from
occurring due to the underflow of the data butier 43 without
causing a feeling of strangeness of a user by restricting
control of the method of using data based on control
information by the data output unit 61 so that insertion of
encoded data 1s performed at a rate of encoded data corre-
sponding to a section of approximately one Iframe of
encoded data corresponding to a section of approximately
several ten to several hundred frames, for example.

Specifically, 1n the case where the storage amount of the
data butiler 43 reaches not more than the lower limit thresh-
old value and does not recover to the reference value, even
when control mnformation 1s 1 (0) imndicating that insertion
and discard are accepted, isertion of encoded data to which
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the control information 1s added does not necessarily need to
be performed and may be performed only when a predeter-
mined condition 1s satisfied.

Specifically, the 1nsertion of encoded data to which con-
trol information that 1s 1 indicating that insertion and discard
are accepted 1s added can be performed for every encoded
data corresponding to acoustic data of a predetermined
number of frames such as several ten to several hundred
frames at most.

The 1nsertion of encoded data to which control informa-
tion that 1s 1 indicating that insertion and discard are
accepted 1s added for every encoded data corresponding to
acoustic data of a predetermined number of frames at most
can be performed by restricting insertion of encoded data
from when 1nsertion or discard of encoded data 1s performed
to when encoded data corresponding to acoustic data of a
predetermined number of frames 1s read from the data bufler
43.

Specifically, assumption 1s made that a predetermined
condition 1s defined as that insertion or discard of encoded
data 1s not performed and encoded data corresponding to
acoustic data of a predetermined number of frames 1s read
from the data bufler 43 since the previous insertion or
discard of encoded data has been performed (heremafter,
referred to also as the number-of-times condition). It 1s
possible to restrict the insertion of encoded data to be
performed for every encoded data corresponding to acoustic
data of a predetermined number of frames at most by
performing insertion of encoded data to which control
information of 1 indicating that insertion and discard are
accepted 1s added when at least the number-of-times con-
dition 1s satisfied.

In accordance with the number-of-times condition, 1t 1s
possible to adjust the rate (frequency) of performing inser-
tion of encoded data. The number-of-times condition can be
set by, for example, how much the storage amount of the
data bufler 43 1s adjusted per unit time.

Note that although insertion of (encoded data acquired by
encoding) acoustic data transmitted from the communica-
tion apparatus 12 1s performed as insertion of data in the
communication apparatus 21 here, acoustic data from which
insertion or discard 1s hard to be detected, 1.e., silent data,
noise data, and the like can be prepared as data for insertion
in advance and the data for insertion can be inserted 1n the
communication apparatus 21 as the insertion of data, 1n
addition to the insertion of acoustic data transmitted from
the communication apparatus 12.

Specifically, 1n the insertion of data of the data control
unit 61, data to be inserted into acoustic data transmitted
from the communication apparatus 12 does not necessarily
need to be (a copy of) the acoustic data, and may be data for
insertion that 1s separately prepared.

<Discard of Data>

FIG. 15 1s a diagram describing discard of encoded data
performed in the communication apparatus 21 of the recep-
tion side.

In the communication apparatus 21, 1n the case where the
storage amount of the data bufler 43 1s increased and the data
bufler 43 1s likely to overflow, the data control unit 61
discards encoded data from the data builer 43 to reduce the
storage amount of the data bufler 43 by skipping the reading
of the encoded data to which control information of 1 is
added from the data builer 43.

FIG. 15 1s a diagram showing an example of the change
in the storage amount of the data bufler 43.

When transmission of (encoded data acquired by encod-
ing) acoustic data from the communication apparatus 12 to
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the communication apparatus 21 1s started, data-with-con-
trol-information acquired by adding control information of 1
(0) or 0 (x) to encoded data 1s stored 1n the data bufler 43 1n
the communication apparatus 21.

In FIG. 15, data-with-control-information is stored in the
data bufler 43, and the storage amount of the data bufler 43
1s 1ncreased to 60% of the capacity at the time T0.

At the time TO0, at least the pieces of data-with-control-
information Data #1 to Data #6 are stored 1n the data butler
43.

Further, pieces of control information in the pieces of
data-with-control-information Data #1 to Data #6 are 1 (0),
0 (x), 1 (0), 0(x), 0 (x), and 1 (0), respectively.

When the storage amount of the data bufler 43 1s
increased to 60% of the capacity as the reference value,
reading of encoded data in data-with-control-information
from the data bufler 43 1s started. In FIG. 15, nght before
reading of encoded data from the data bufler 43 1s started,
data-with-control-information 1s successively transmitted
from the communication apparatus 12 to the communication
apparatus 21 due to some causes, and the storage amount of
the data buller 43 1s rapidly increased and reaches a thresh-
old value of the storage amount for preventing the overtlow
from occurring (hereinafter, referred to as the upper limait
threshold value), e.g., 80% of the capacity at the time T1.
Note that 1n FIG. 15, after the storage amount of the data
buller 43 1s increased to the reference value, data-with-
control-information 1s further supplied to the data builer 43
before (encoded data 1n) the data-with-control-information
Data #1 to be read first 1s read from the data builer 43.
Accordingly, at the time T1, at least pieces of data-with-
control-information Data #7, Data #8, Data #9, and Data #10
are stored 1n the data bufler 43 1n addition to the pieces of
data-with-control-information Data #1 to Data #6.

Pieces of control information in the pieces of data-with-
control-information Data #7 to Data #10 are O (x), (0), 0 (x),
and 1 (0), respectively.

In the communication apparatus 21, when the storage
amount of the data butler 43 reaches the upper limit thresh-
old value (or more) and the data bufler 43 1s likely to
overtlow, the data control umit 61 performs discard of
(encoded data included in) data-with-control-information
based on control information as control of the method of
using data based on the control information to prevent sound
break from occurring due to the overtlow.

Specifically, although the encoded data to be read next
from the data bufler 43 1n which at least the pieces of
data-with-control-information Data #1 to Data #10 are
stored at the time T1 1s the encoded data Data #1 (included
in the data-with-control-information Data #1), control infor-
mation added to the encoded data Data #1 1s 1 (0) indicating
that insertion and discard are accepted. Therefore, the data
control unit 61 skips reading of the encoded data Data #1
from the data bufler 43 and discards the encoded data Data
#1.

In the case where reading of the encoded data Data #1
from the data builer 43 1s skipped, the encoded data to be
read next 1s the encoded data Data #2 and the control
information added to the encoded data Data #2 1s 0 (x)
indicating that insertion and discard are prohibited.

Therefore, since the discard of the encoded data Data #2
1s not accepted, the data control unit 61 reads the encoded
data Data #2 (included in the data-with-control-information
Data #2) from the data bufler 43 and supplies 1t to the data
output unit 62 at the time T1. In the data output unmit 62, the
encoded data Data #2 from the data bufler 43 1s decoded and
output to the output apparatus 22 via the LPCM bufler 45.
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At the time T1+1 after the encoded data Data #2 1s read
from the data bufler 43, the encoded data to be read next
from the data bufler 43 1s the encoded data Data #3.

Further, at the time T1+1, the storage amount of the data
bufler 43 does not fall below 60% of the capacity as the
reference value. After the storage amount of the data bufler
43 1s not less than the upper limit threshold value, the data
control unit 61 continues to perform discard of encoded data
based on control information until the storage amount recov-
ers to the reference value.

At the time T1+1, the control information added to the
encoded data Data #3 to be read next 1s 1 (0) indicating that
insertion and discard are accepted.

Therelfore, the data control unit 61 skips reading of the
encoded data Data #3 from the data buller 43, and discards
the encoded data Data #3.

In the case where reading of the encoded data Data #3
from the data bufler 43 1s skipped, the encoded to be read
next 1s the encoded data Data #4. The control information
added to the encoded data Data #4 1s 0 (x) indicating that
insertion and discard are prohibited.

Therefore, because discard of the encoded data Data #4 1s
not accepted, the data control unit 61 reads the encoded data
Data #4 from the data bufler 43 and supplies 1t to the data
output unit 62 at the time T1+1. In the data output unit 62,
the encoded data Data #4 from the data bufler 43 1s decoded
and output to the output apparatus 22 via the LPCM buller
45.

At the time T1+2 after the encoded data Data #4 1s read
from the data bufler 43, the encoded data to be read next
from the data bufler 43 1s the encoded data Data #5.

Then, at the time T1+2, the storage amount of the data
bufler 43 recovers to the reference value (60% of the
capacity).

In the case where the storage amount of the data bufler 43
recovers to the reference value as descried above, the
encoded data Data #3 to be read next from the data butler 43
1s read from the data bufler 43 and supplied to the data
output unit 62 regardless of the control information added to
the encoded data Data #5.

Note that in FIG. 15, the discard of encoded data 1s
performed at the consecutive times T1 and T1+1 to make the
description easy.

Actually, 1t 1s possible to prevent sound break from
occurring due to the overflow of the data bufler 43 without
causing a feeling of strangeness of a user by restricting
control of the method of using data based on control
information by the data output umt 61 so that discard of
encoded data 1s performed at a rate of encoded data corre-
sponding to acoustic data of approximately one frame of
encoded data corresponding to acoustic data of approxi-
mately several ten to several hundred frames, for example.

Specifically, 1n the case where the storage amount of the
data bufler 43 reaches not less than the upper limit threshold
value and does not recover to the reference value, even when
control information 1s 1 (0) indicating that insertion and
discard are accepted, discard of encoded data to which the
control information 1s added does not necessarily need to be
performed and may be performed only when a predeter-
mined condition 1s satisfied.

Specifically, the discard of encoded data to which control
information that 1s 1 indicating that insertion and discard are
accepted 1s added can be performed for every encoded data
corresponding to acoustic data of a predetermined number of
frames such as several ten to several hundred frames at most.

The discard of encoded data to which control information
that 1s 1 indicating that insertion and discard are accepted 1s
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added for every encoded data corresponding to acoustic data
of a predetermined number of frames at most can be
performed by restricting discard of encoded data from when
discard of encoded data 1s performed to when encoded data
corresponding to acoustic data of a predetermined number of
frames 1s read from the data builer 43.

For example, 1n the case where the number-of-times
condition described 1n FIG. 14, 1.e., condition that insertion
or discard of encoded data 1s not performed and encoded
data corresponding to acoustic data of a predetermined
number of frames 1s read from the data bufler 43 since the
previous 1nsertion or discard of encoded data has been
performed, 1s satisfied, it 1s possible to perform discard of
encoded data for every encoded data corresponding to
acoustic data of a predetermined number of frames at most
by performing discard of encoded data to which control
information of 1 indicating that insertion and discard are
accepted 1s added.

In accordance with the number-of-times condition, it 1s
possible to adjust the rate for performing discard of encoded
data. The number-of-times condition can be set by,] for
example how much the storage amount of the data bufler 43
1s adjusted per unit time as described 1n FIG. 14.

<Transmission Processing>

FIG. 16 1s a flowchart describing an example of trans-
mission processing for transmitting acoustic data performed
by the communication apparatus 12 of the transmission side
in FIG. 7.

The transmission processing 1s started when, for example,
acoustic data 1s supplied from the supplying apparatus 11 to
the communication apparatus 12.

In Step S11, the data generation unit 51 determines
whether or not the acoustic data supplied from the supplying
apparatus 11 1s finished. In the case where it 1s determined
that the data 1s not finished, the data generation unit 31
divides the LPCM data supplied from the supplying appa-
ratus 11 into frames and supplies 1t to the control information
generation unit 52, and the processing proceeds to Step S12.

In Step S12, the control information generation unit 52
extracts (generates) from a frame of the LPCM data from
the data generation unit 51, a detection characteristic amount
that represents the degree that insertion or discard of the
frame 1s detected, and the processing proceeds to Step S13.

In Step S13, the control information generation unit 52
compares the detection characteristic amount of the frame of
the LPCM data from the data generation unit 51 with a
threshold value, and generates control information for
encoded data corresponding to the frame of the LPCM data
from the data generation unit 51 depending on the compari-
son results i Step S14 or S18.

Specifically, 1n Step S13, the control information genera-
tion unit 52 determines whether or not the detection char-
acteristic amount of the frame of the LPCM data from the
data generation unit 51 1s less than (or not more than) the
threshold value of the detection characteristic amount.

In the case where 1t 1s determined that the detection
characteristic amount 1s less than the threshold value, 1.e.,
the frame of the LPCM data from the data generation unit 51
1s, for example, noisy acoustic data and insertion or discard
thereof 1s hard to be detected 1n Step S13, the processing
proceeds to Step S14.

In Step S14, the control information generation unit 14
generates control imnformation of 1 (0) indicating that inser-
tion and discard are accepted for encoded data correspond-
ing to the frame of the LPCM data from the data generation
unit 51 and supplies 1t to the data generation unit 51, and the
processing proceeds to Step S16.
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On the other hand, in the case where 1t 1s determined that
he detection characteristic amount 1s not less than the
hreshold value, 1.e., the frame of the LPCM data from the

t
t
data generation unit 51 1s, for example, tone-based acoustic
C
C

ata and insertion or discard thereof 1s not hard to be
etected 1n Step S13, the processing proceeds to Step S15.

In Step S15, the control information generation unit 14
generates control imnformation of 0 (x) indicating that mser-
tion and discard are accepted for encoded data correspond-
ing to the frame of the LPCM data from the data generation
unit 51 and supplies 1t to the data generation unit 51, and the
processing proceeds to Step S16.

In Step S16, the data generation unit 51 generates data-
with-control-information for the frame of the LPCM data.

Specifically, the data generation unit 51 generates data-
with-control-information by encoding the frame of the
LPCM data and adding the control information from the
control 1nformation generation unit 14 to the resulting
encoded data, and the processing proceeds from Step S16 to
Step S17.

In Step S17, the data generation umt 51 supplies the
data-with-control-information to the data buffer 32, and
causes the data bufler 32 to store 1t.

The data-with-control-information stored 1n the data bui-
ter 32 1s appropnately read and supplied to the packetizing
unit 33.

When the data-with-control-information 1s supplied from
the data buller 43, the packetizing unit 33 packetizes the
data-with-control-information 1nto packets and supplies 1t to
the communication unit 34 in Step S18, and the processing
proceeds to Step S19.

In Step S19, the communication unit 34 modulates the
packet from the packetizing unit 33 to an RF signal, and
wirelessly transmits 1it.

After that, the processing returns from Step S19 to Step
S11, and similar processing 1s repeated thereafter.

Then, 1n the case where it 1s determined that acoustic data
supplied from the supplying apparatus 11 is finished, 1.e.,
there 1s no acoustic data to be transmitted 1n Step S11, the
transmission processing 1s finished.

Note that although the processing of Step S11 to S19 1s
sequentially performed 1n FIG. 16 to make the description
casy, actually, repetition of the processing of Step S11 to S17
and repetition of the processing of Step S18 and S19 are
performed 1n parallel.

<Reception Processing™>

FI1G. 17 1s a flowchart describing an example of reception
processing for receiving acoustic data performed by the
communication apparatus 21 of the reception side in FIG. 7.

In Step S31, the communication unit 41 stands by for
transmission of an RF signal of a packet from the commu-
nication unit 34, receives 1t, and demodulates the packet
from the RF signal. Then, the communication unit 41
supplies the packet to the packet decomposing umt 42, and
the processing proceeds from Step S31 to Step S32.

The packet decomposing unit 42 decomposes the packet
from the communication umt 41 and extracts data-with-
control-information from the packet 1n Step S32, and the
processing proceeds to Step S33.

The packet decomposing unit 42 supplies the data-with-
control-information to the data builer 43 and causes the data
butler 43 to store 1t 1n Step S33, and the processing proceeds
to Step S34.

The data control unit 61 decomposes data-with-control-
information stored in the data builer 43 1nto encoded data
and control imnformation added to the encoded data 1n Step
534, and the processing proceeds to Step S35.
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The data control umt 61 acquires the storage amount of
the data buller 43 1n Step S35, and the processing proceeds
to Step 536.

In Step S36, the data control unit 61 determines whether
or not the storage amount of the data bufler 43 1s within a
proper range in which the data bulfer 43 does not overtlow
or undertlow even when there 1s a somewhat rapid increase
or decrease 1n the storage amount, 1.¢., the storage amount of
the data bufler 43 1s not less than the lower limit threshold
value (or larger than the lower limit threshold value) and not
more than the upper limit threshold value (or less than the
upper limit threshold value).

In the case where 1t 1s determined that the storage amount
ol the data butler 43 1s not less than the lower limait threshold
value and not more than the upper limit threshold value 1n
Step S36, the processing proceeds to Step S37. The data
control unit 61 increments the number-of-times count value
for counting the number of times of successively reading
data from the data bufler 43 by one 1 Step S37, and the
processing proceeds to Step S38.

The data control unit 61 reads temporarily most preceding,
(oldest) encoded data (hereinafter, referred to also as the
oldest encoded data) from the data bufler 43 and causes the
data bufler 43 to supply 1t to the data output unit 62 in Step
538, and the processing proceeds to Step S39.

Note that the reading of the oldest encoded data from the
data builer 43 performed 1n Step S38 1s referred to as normal
reading, hereinafter. In the normal reading, (data-with-con-
trol-information including) the encoded data read from the
data bufler 43 1s discarded (deleted) from the data bufler 43.

The data output unit 62 decodes the encoded data supplied
from the data bufler 43 and outputs the resulting LPCM data
to the output apparatus 22 via the LPCM buller 45 1n Step
539, and the processing returns to Step S31.

On the other hand, 1n the case where it 1s not determined
that the storage amount of the data bufler 43 i1s less than the
lower limit threshold value, 1.e., the data bufler 43 i1s likely
to undertlow 1n Step S36, the processing proceeds to Step
S40.

In Step S40, the data control unit 61 determines whether
or not the control information added to the oldest encoded
data stored in the data bufler 43 1s 1 (0) indicating that
insertion and discard are accepted.

In the case where it 1s determined that the control infor-
mation added to the oldest encoded data 1s not (0) indicating
that insertion and discard are accepted i Step S40, the
processing proceeds to Step S37 and the above-mentioned
processing 1s performed thereatter.

Further, in the case where 1t 1s determined that the control
information added to the oldest encoded data 1s (0) indicat-
ing that msertion and discard are accepted 1n Step S40, the
processing proceeds to Step S41.

In Step S41, the data control unit 61 determines whether
or not the number-of-times condition 1s satisfied, 1.e., the
number-oi-times count value 1s not less than (or larger than)
the threshold value of the number-of-times count value.

In the case where 1t 1s determined that the number-of-
times count value 1s less than the threshold value, 1.e., the
normal reading 1s not successively performed the number of
times not less than the threshold value and a time 1s not
clapsed so much since the previous data insertion or discard
1s performed 1in Step S41, the processing proceeds to Step
S37 and the above-mentioned processing 1s performed there-
aiter.

Further, in the case where 1t 1s determined that the
number-oi-times count value 1s not less than the threshold
value, 1.e., the normal reading 1s successively performed the
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number of times not less than the threshold value since the
previous data insertion or discard 1s performed and a certain
time 1s elapsed since the previous data insertion or discard
1s pertformed 1n Step S41, the processing proceeds to Step
S42.

The data control unit 61 performs insertion of the oldest
encoded data stored in the data bufler 43 1 Step S42, as
shown 1n FIG. 14, and the processing proceeds to Step S43.

Specifically, the data control unit 61 reads the oldest
encoded data from the data buller 43, causes the data bufller
43 to supply 1t to the data output unit 62, and inserts a copy
ol the oldest encoded data after the oldest encoded data by
causing the data bufler 43 to hold the copy of the oldest
encoded data as 1t 1s.

The data control unit 61 resets the number-of-times count
value to 0 1n Step S43, the processing proceeds to Step S39,
and the above-mentioned processing 1s performed thereatter.

On the other hand, in the case where it 1s determined that
the storage amount of the data bufler 43 1s more than the
upper limit threshold value, 1.e., the data bufler 43 1s likely
to overtlow 1 Step S36, the processing proceeds to Step
S44.

In Steps S44 and S45, the processing similar to that in
Steps S40 and S41 1s performed.

Specifically, in Step S44, the data control unit 61 deter-
mines whether or not the control mnformation added to the
oldest encoded data stored in the data bufler 43 1s 1 (0)
indicating that insertion and discard are accepted.

In the case where 1t 1s determined that the control infor-
mation added to the oldest encoded data i1s not 1 (0)
indicating that insertion and discard are accepted mn Step
S44, the processing proceeds to Step S37 and the above-
mentioned processing 1s performed thereaiter.

Further, 1n the case where 1t 1s determined that the control
information added to the oldest encoded data 1s 1 (0)
indicating that insertion and discard are accepted i Step
S44, the processing proceeds to Step S45.

In Step S45, the data control unit 61 determines whether
or not the number-of-times condition 1s satisfied, 1.e., the
number-of-times count value 1s not less than the threshold
value of the number-of-times count value.

In the case where 1t 1s determined that the number-oi-
times count value 1s less than the threshold value, 1.e., the
number-oi-times condition 1s not satisfied 1n Step S45, the
processing proceeds to Step S37 and the above-mentioned
processing 1s performed thereatter.

Further, in the case where 1t 1s determined that the
number-of-times count value 1s not less than the threshold
value, 1.¢., the number-of-times condition 1s satisfied 1 Step
S45, the processing proceeds to Step S46.

The data control unit 61 performs discard of the oldest
encoded data stored in the data buller 43 1n Step S46, as
shown 1n FIG. 15, and the processing proceeds to Step S47.

Specifically, the data control unit 61 discards the oldest
encoded data stored in the data bufler 43, reads the second
oldest encoded data from the data bufller 43, and causes the
data bufler 43 to supply 1t to the data output unit 62.

The data control unit 61 resets the number-of-times count
value to 0 1n Step S47, the processing proceeds to Step S39,
and the above-mentioned processing 1s performed thereatter.

Note that although the processing of Steps S31 to S47 1s
sequentially performed 1n FIG. 17 to make the description
casy, actually, the repetition of the processing of Step S31 to
S34 and the repetition of the processing of Step S35 to S47
are performed 1n parallel. Further, although the insertion of
encoded data (Steps S40 to S43) 1s performed only 1n the
case where the storage amount of the data bufler 43 1s lower
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than the lower limit threshold value 1n FIG. 17 to make the
description easy, the insertion of encoded data can be
performed from when the storage amount of the data bufler
43 1s lower than the lower limit threshold value to when the
storage amount returns to the reference value, as described
in FIG. 14, for example. Similarly, although the discard of
encoded data (Steps S44 to S47) 1s performed only in the
case where the storage amount of the data bufler 43 1s larger
than the upper limit threshold value i FIG. 17, the discard
of encoded data can be performed from when the storage
amount of the data bufler 43 is larger than the upper limait
threshold value to when the storage amount returns to the
reference value, as described 1n FIG. 15, for example. As the
timing when the insertion or discard of encoded data 1s
performed, other various vanations can be employed.

As described above, the communication apparatus 12 of
the transmission side generates control information for con-
trolling the method of using acoustic data, 1.e., control
information that is, for example, a flag indicating that
insertion or deletion of data 1s accepted or prohibited on the
basis of a detection characteristic amount of acoustic data,
adds 1t to (encoded data acquired by encoding) acoustic data,
and transmits 1it.

On the other hand, the communication apparatus 21 of the
reception side controls the method of using acoustic data on
the basis of control information added to the acoustic data,
and outputs acoustic data whose use method 1s controlled on
the basis of the control information. Specifically, in the
communication apparatus 21, insertion or discard of (en-
coded data acquired by encoding) acoustic data stored 1n the
data bufler 43 1s performed and the acoustic data on which
the 1nsertion or discard i1s performed 1s output on the basis
of the control information and the storage amount of the data
bufler 43, for example.

Therefore, the storage amount of the data bufler 43 in the
communication apparatus 21 of the reception side 1is
adjusted within a proper range, and also the storage amount
of the data butler 32 1n the communication apparatus 12 of
the transmission side 1s adjusted within a proper range as
secondary eflects. As a result, it 1s possible to prevent
acoustic data from the communication apparatus 21 of the
reception side to the output apparatus 22 from being inter-
rupted and sound break from occurring due to the overflow
or undertlow of the data bufler 32 or 43.

Note that although a flag of one bit indicating that
isertion or discard of data 1s accepted or prohibited 1is
employed as control information 1n FIG. 16 and FIG. 17 to
make the description, information that represents the level of
the discard or acceptance of insertion or discard of data such
as the four levels of the complete acceptance level, the
quasi-acceptance level, the quasi-prohibition level, and the
prohibition level can be employed as the control informa-
tion, for example, as shown 1n FIG. 7.

In the case where the four levels of the complete accep-
tance level, the quasi-acceptance level, the quasi-prohibition
level, and the prohibition level are employed as the control
information, for example, insertion or discard of data can be
performed, for example, as follows 1n the communication
apparatus 21 of the reception side.

Specifically, insertion or discard of (encoded data
acquired by encoding) acoustic data whose control informa-
tion 1s the complete acceptance level can be performed, for
example, 1n the case where the storage amount of the data
bufler 43 1s less than the lower limit threshold value or larger
than the upper limit threshold value.

Insertion or discard of acoustic data whose control infor-
mation 1s the quasi-acceptance level can be performed, for
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example, 1 the case where the storage amount of the data
butler 43 1s less than the lower limit threshold value— A or
larger than the upper limit threshold value+A. Note that A
represents a predetermined positive value.

Insertion or discard of acoustic data whose control infor-
mation 1s the quasi-prohibition level can be performed, for
example, 1n the case where the storage amount of the data
butler 43 1s less than A (<the lower limit threshold value- A)
or larger than the capacity of the data bufler 43-A (>the
upper limit threshold value+A).

Insertion or discard of acoustic data whose control infor-
mation 1s the prohibition level 1s prohibited, for example,
regardless of the storage amount of the data bulfler 43.

As described above, in the case where information that
represents the level of acceptance or prohibition of insertion
or discard of data 1s employed as the control information,
msertion or discard of data can be flexibly performed in the
communication apparatus 21 of the reception side.

Incidentally, as shown 1n FIG. 16, the control information
generation unit 52 generates control information for accept-
ing or prohibiting nsertion and discard of data on the basis
of the results obtained by comparing the detection charac-
teristic amount of acoustic data and the threshold value.

Theretfore, by setting the threshold value of the detection
characteristic amount, it 1s possible to control generation of
the control information.

Hereinatter, threshold value setting processing for setting,
the threshold value of the detection characteristic amount
will be described.

<Threshold Value Setting Processing>

FIG. 18 1s a flowchart describing an example of first
threshold value setting processing.

The first threshold value setting processing 1s performed
in the commumnication apparatus 12 of the transmission side.

In Step S61, the control information generation unit 32 in
the communication apparatus 12 acquires the storage
amount of the data bufler 32 1n the communication apparatus
12 of the transmission side, and the processing proceeds to
Step S62.

In Step S62, the control information generation unit 52
determines whether or not the storage amount of the data
builer 32 of the transmission side 1s within a proper range in
which the data bufler 32 does not overtlow or undertlow
even when there 1s a somewhat rapid increase or decrease 1n
the storage amount.

Note that the mimimum value and the maximum value of

the proper range of the storage amount of the data bufler 32
are respectively referred to also as the proper range lower
limit value and the proper range upper limit value. As the
proper range lower limit value and the proper range upper
limit value, a value not less than the above-mentioned lower
limit threshold value and a value not more than the above-
mentioned upper limit threshold value can be respectively
employed, for example.
In Step S62, whether or not the storage amount of the data
builer 32 1s not less than (or larger than) the proper range
lower limit value and not more than (or less than) the proper
range upper limit value 1s determined.

In Step S62, 1n the case where 1t 1s determined that the
storage amount of the data bufler 32 1s not within the proper
range, 1.e., the data builer 32 of the transmission side 1s
likely to overtlow or underflow due to a rapid increase or
decrease 1n the storage amount, the processing proceeds to
Step S63.

In Step S63, the control information generation unit 52
sets the threshold value of the detection characteristic
amount to a default value+D that 1s a large value, and the
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processing returns to Step S61. Note that D represents a
predetermined positive value.

As described above, in the case where the storage amount
of the data bufler 32 1s not within the proper range and the
data bufler 32 1s likely to overtlow or undertlow, the
threshold value of the detection characteristic amount 1s set
to the default value+D that 1s a large value. As a result,
control information that represents acceptance of insertion
and discard of data 1s likely to be generated to prevent the
data bufler 32 from overtflowing or undertflowing.

On the other hand, in the case where it 1s determined that
the storage amount of the data bufler 32 1s within the proper
range 1n Step S62, the processing proceeds to Step S64.

In Step S64, the control information generation unit 52
determines whether or not the storage amount of the data
builer 32 1s equal to (including substantially equal to and can
be regarded as being equal to) the proper value (e.g., the
median value of the proper range) of the storage amount of
the data bufler 32.

In the case where it 1s determined that the storage amount
of the data bufler 32 1s equal to the proper value of the
storage amount of the data bufler 32 in Step S64, the
processing proceeds to Step S65.

The control information generation unit 32 sets the thresh-
old value of the detection characteristic amount to the
default value— D that 1s a small value 1n Step S63, and the
processing returns to Step S61.

As described above, 1n the case where the storage amount
of the data butfler 32 of the transmission side 1s equal to the
proper value and the data bufler 32 1s unlikely to overtlow
or underflow, the threshold value of the detection charac-
teristic amount 1s set to the default value- D that 1s a small
value. As a result, 1n the communication apparatus 21 of the
reception side, control mformation that represents prohibi-
tion of msertion and discard of data 1s likely to be generated
to prevent insertion or discard of data from being frequently
performed.

Further, 1n the case where it 1s determined that the storage
amount of the data buifer 32 1s not equal to the proper value
ol the storage amount of the data butler 32, 1.¢., the storage
amount of the data bufler 32 i1s, for example, within the
proper range but has a value close to the proper range lower
limit value or the proper range upper limit value 1n Step S64,
the processing proceeds to Step S66.

The control information generation unit 32 sets the thresh-
old value of the detection characteristic amount to the
default value 1n Step S66, and the processing proceeds to
Step S61.

As described above, in the case where the storage amount
of the data builer 32 of the transmission side 1s not equal to
the proper value but within the proper range and the data
bufler 32 1s not so likely to overflow or undertlow, the
threshold value of the detection characteristic amount 1s set
to the default value.

In the threshold value setting processing in FIG. 18, the
threshold value of the detection characteristic amount 1s set
depending on the storage amount of the data butler 32 of the
transmission side. Therefore, 1t can be said that generation of
control information based on the results obtained by com-
paring the threshold value and the detection characteristic
amount 1s performed depending on the storage amount of the
data bufler 32 of the transmission side.

Note that although the threshold value of the detection
characteristic amount 1s set to any of the three values of the
deftault value, the default value+D, and the default value- D
in FIG. 18 to make the description easy, the threshold value
of the detection characteristic amount can be set to a value
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successively changed depending on the degree that the
storage amount of the data bufler 32 1s apart from the proper
value.

FIG. 19 1s a flowchart describing an example of second
threshold value setting processing.

The second threshold value setting processing 1s per-
formed 1n both of the commumnication apparatus 12 of the
transmission side and the communication apparatus 21 of
the reception side. Of the (second) threshold value setting,
processing, the processing performed 1n the communication
apparatus 12 1s referred to also as the (second) transmaission-
side threshold value setting processing and the processing
performed 1n the communication apparatus 21 1s referred to
also as the (second) reception-side threshold value setting
processing.

First, the second reception-side threshold value setting
processing performed 1n the communication apparatus 21 of
the reception side will be described.

In the second reception-side threshold value setting pro-
cessing, the data control unit 61 1n the communication
apparatus 21 acquires the storage amount of the data bufler
43 of the reception side 1 Step S81, and the processing
proceeds to Step S82.

In Step S82, the data control unit 61 determines whether
or not the storage amount of the data bufler 43 of the
reception side 1s not less than the proper range lower limit
value (the lower limit threshold value) that 1s the minimum

value of the proper range in which the data bufler 43 does
not overtlow or undertlow even when there 1s a somewhat
rapid increase or decrease 1n the storage amount.

In the case where 1t 1s determined that the storage amount
of the data bufler 43 1s less than the proper range lower limait
value, 1.e., the storage amount of the data bufler 43 i1s small
and the data bufler 43 1s likely to undertlow 1n Step S82, the
processing proceeds to Step S83.

The data control unit 61 causes the communication unit
41 to transmit a data transmission request as a message for
requesting for data transmission to the communication appa-
ratus 12 of the transmission side i Step S83, and the
processing returns to Step S81.

Further, 1n the case where 1t 1s determined that the storage
amount of the data bufler 43 1s not less than the proper range
lower limit value 1n Step S82, the processing proceeds to
Step S84.

In Step S84, the data control unit 61 determines whether
or not the storage amount of the data bufler 43 of the
reception side 1s not more than the proper range upper limit
value (the upper limit threshold value) that 1s the maximum
value of the proper range.

In the case where 1t 1s determined that the storage amount
of the data bufler 43 1s more than the proper range upper
limit value, 1.e., the storage amount of the data bufler 43 1s
large and the data builer 43 1s likely to overtlow 1n Step S84,
the processing proceeds to Step S8S.

The data control unit 61 causes the communication unit
41 to transmit a data stopping request as a message for
requesting for stopping data transmission to the communi-
cation apparatus 12 of the transmission side 1n Step S85, and
the processing returns to Step S81.

Further, in the case where 1t 1s determined that the storage
amount of the data bufler 43 1s not more than the proper
range upper limit value, 1.e., the storage amount of the data
bufler 43 1s within the proper range 1 Step S84, the data
control unit 61 does not transmit the data transmit request
and data stopping request, and the processing returns to Step

S81.
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Next, the second transmission-side threshold value setting
processing performed 1n the communication apparatus 12 of
the transmission side will be described.

When the data transmission request or data stopping
request 1s transmitted from the communication apparatus 21,
the communication unit 34 in the communication apparatus
12 receives the data transmission request or data stopping
request and supplies them to the control imformation gen-
eration unit 352.

Further, the communication unit 34 transmits data or
temporarily stops data transmission in response to the data
transmission request or data stopping request from the
communication apparatus 21.

Then, 1n the second transmission-side threshold value
setting processing, the control information generation unit
52 1n the communication apparatus 12 acquires the ire-
quency (number of times) of each of the data transmission
request and the data stopping request transmitted from the
communication apparatus 21 in the latest predetermined
section 1 Step S71, and the processing proceeds to Step
S72.

In Step S72, the control information generation unit 52
determines whether or not the frequency of the data trans-
mission request or data stopping request 1s larger than (or not
less than) the threshold value of the frequency.

In the case where 1t 1s determined that the data transmis-
sion request or the data stopping request 1s larger than the
threshold value 1n Step S72, the processing proceeds to Step
S73.

The control information generation unit 32 sets the thresh-
old value of the detection characteristic amount to the
default value+D that 1s a large value 1n Step S73, and the
processing returns to Step S71.

As described above, in the case where the storage amount
of the data bufler 43 of the reception side is less than the
proper range lower limit value or where the data butler 43
of the reception side 1s likely to overtlow or undertlow and
the data transmission request or data stopping request 1s
frequently transmitted because the storage amount 1s not less
than the proper range lower limit value, the threshold value
of the detection characteristic amount 1s set to the default
value+D that 1s a large value. As a result, control information
that represents acceptance of insertion and discard of data 1s
likely to be generated to prevent the data builer 43 of the
reception side from overflowing or underflowing.

On the other hand, 1n the case where 1t 1s determined that
the frequency of the data transmission request or data
stopping request 1s not larger than the threshold value 1n Step
S72, the processing proceeds to Step S74.

In Step S74, the control information generation unit 52
determines whether or not the frequency of each of the data
transmission request and the data stopping request 1s equal
to (including substantially equal to and can be regarded as
being equal to) 0.

In the case where it 1s determined that the frequency of
cach of the data transmission request and the data stopping
request 1s equal to 0 1n Step S74, the processing proceeds to
Step S73.

The control information generation unit 32 sets the thresh-
old value of the detection characteristic amount to the
default value- D that 1s a small value 1 Step S75, and the
processing returns to Step S71.

As described above, 1n the case where the frequency of
cach of the data transmission request and the data stopping
request 1s equal to 0 and the data bufler 43 of the reception
side 1s unlikely to overtlow or undertlow, the threshold value
of the detection characteristic amount 1s set to the default
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value— D that 1s a small value. As a result, control informa-
tion that represents prohibition of insertion and discard of
data 1s likely to be generated to prevent msertion and discard
ol data from being frequently performed in the communi-
cation apparatus 21 of the reception side.

Further, 1n the case where i1t 1s determined that the
frequency of at least any one of the data transmission request
and the data stopping request 1s not equal to O, 1.e., the
frequency of the data transmission request or data stopping
request 1s not larger than the threshold value but has a value
close to the threshold value, for example, in Step S74, the
processing proceeds to Step S76.

The control information generation unit 52 sets the thresh-
old value of the detection characteristic amount to the
default value 1n Step S76, and the processing proceeds to
Step S71.

As described above, in the case where the frequency of
the data transmission request or data stopping request 1s not
equal to 0 but not more than the threshold value and the data
bufler 32 1s not so likely to overflow or underflow, the
threshold value of the detection characteristic amount 1s set
to the default value.

In the threshold value setting processing i FIG. 19,
because the threshold value of the detection characteristic
amount 1s set depending on the frequency of the data
transmission request or data stopping request, 1t can be said
that generation of control information based on the results
obtained by comparing the threshold value and the detection
characteristic amount 1s performed depending on the fre-
quency of the data transmission request or data stopping
request.

Further, in the threshold value setting processing in FIG.

19, because the data transmission request and the data
stopping request are transmitted from the communication
apparatus 21 to the communication apparatus 12 depending
on the storage amount of the data builer 43 of the reception
side, 1t can be said that the generation of control information
1s performed depending on the storage amount of the data
butler 43 of the reception side.
Note that although the threshold value of the detection
characteristic amount 1s set to any of the three values of the
default value, the default value+D, and the default value- D
in FIG. 19 to make the description easy, the threshold value
ol the detection characteristic amount can be set to a value
successively changed depending on the frequency of the
data transmission request or data stopping request, and then,
the storage amount of the data builer 43.

FIG. 20 1s a flowchart describing an example of third
threshold value setting processing.

The third threshold value setting processing includes the
(third) transmission-side threshold value setting processing
performed 1n the communication apparatus 12 of the trans-
mission side and the (third) reception-side threshold value
setting processing performed 1n the communication appara-
tus 21 of the reception side, similarly to the second threshold
value setting processing.

First, the third reception-side threshold value setting
processing performed 1n the communication apparatus 21 of
the reception side will be described.

In the third reception-side threshold value setting pro-
cessing, the communication unit 41 1n the communication
apparatus 21 stands by for transmission of (an RF signal) of
a packet from (the communication unit 34 1n) the commu-
nication apparatus 12 and receives it in Step S111, and the
processing proceeds to Step S112.
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In Step S112, the communication unit 41 determines
whether or not the packet from the communication apparatus
12 can be normally received.

In the case where i1t 1s determined that the packet from the
communication apparatus 12 cannot be normally received 1n
Step S112, the processing proceeds to Step S113.

The commumnication unit 41 transmits NACK (Negative
Acknowledgement) that 1s a message indicating that the
packet cannot be normally received to the communication

apparatus 12 1n Step S113, and the processing returns to Step
S111.

Further, in the case where 1t 1s determined that the packet
from the commumnication apparatus 12 can be normally
received 1n Step S112, the processing proceeds to Step S114.

The communication unit 41 transmits ACK (Acknowl-
edgement) indicating that the packet can be normally
received to the communication apparatus 12 1 Step S114,
the processing returns to Step S111.

Next, the third transmission-side threshold value setting
processing performed 1n the communication apparatus 12 of
the transmission side will be described.

When ACK or NACK 1s transmitted from the communi-
cation apparatus 21, the communication unit 34 1in the
communication apparatus 12 recerves the ACK or NACK
and supplies it to the control information generation unit 52.

Further, the communication unit 34 transmits (the RF
signal of) the next packet or retransmits the previously
transmitted packet depending on the ACK or NACK from
the communication apparatus 21.

Then, 1n the third transmission-side threshold value set-
ting processing, the control information generation unit 352
in the communication apparatus 12 acquires the frequency
(number of times) of each of the ACK and NACK ftrans-
mitted from (the communication apparatus 21 1n) the com-
munication apparatus 21 in the latest predetermined section
in Step S101, and the processing proceeds to Step S102.

In Step S102, the control information generation unit 52
determines whether or not the frequency of ACK or NACK
1s larger than (or not less than) a threshold value TH of the
frequency.

In the case where i1t 1s determined that ACK or NACK 1s
larger than the threshold value TH 1n Step S102, the pro-
cessing proceeds to Step S103.

The control information generation unit 32 sets the thresh-
old value of the detection characteristic amount to the
default value+D that 1s a large value 1n Step S103, and the
processing returns to Step S101.

As described above, 1n the case where the frequency of
ACK or NACK 1s large, 1.e., the frequency of packets that
have been normally received or packets that have not been
normally recetved 1s large in the communication apparatus
21 of the reception side and therefore the storage amount of
the data builer 43 of the reception side 1s large or small and
the data bufler 43 of the reception side 1s expected to be
likely to overflow or underflow, the threshold value of the
detection characteristic amount 1s set to the default value+D
that 1s a large value. As a result, control information that
represents acceptance of insertion and discard of data 1s
likely to be generated to prevent the data buller 43 of the
reception side from overflowing or undertflowing.

On the other hand, i1n the case where 1t 1s determined that
the frequency of each of the ACK and NACK 1s not larger
than the threshold value TH in Step S102, the processing
proceeds to Step S104.

In Step S104, the control information generation unit 52
determines whether or not the frequency of ACK 1is equal to
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(including substantially equal to and can be regarded as
being equal to) the proper value of the frequency.

Note that the proper value of the frequency of ACK 1s the
frequency of ACK at the time when packets are normally
received 1n the communication apparatus 21 to the degree
that the storage amount of the data bufler 43 of the reception
side 1s equal to the proper value, for example, and 1s a value
smaller than the threshold value TH of the frequency of

ACK.

In the case where it 1s determined that the frequency of
ACK 1s equal to the proper value 1n Step S104, the process-
ing proceeds to Step S105.

The control information generation unit 52 sets the thresh-
old value of the detection characteristic amount to the
default value— D that 1s a small value 1n Step S105, and the
processing returns to Step S101.

As described above, in the case where the frequency of
ACK 1s equal to the proper value, the storage amount of the

data builer 43 of the reception side 1s the proper value, and

therefore, the data butler 43 of the reception side 1s expected

to be unlikely to overtlow or undertlow, the threshold value
of the detection characteristic amount 1s set to the default
value— D that 1s a small value. As a result, in the control
information generation unit 52, control information that
represents prohibition of insertion and discard of data 1s
likely to be generated to prevent insertion or discard of data
from being frequently performed in the communication
apparatus 21 of the reception side.

Further, in the case where 1t 1s determined that the
frequency of ACK 1s not equal to the proper value, 1.¢., the
frequency of ACK 1is not larger than the threshold Value TH
and not equal to the proper value, for example, 1n Step S104,
the processing proceeds to Step S106.

The control information generation unit 52 sets the thresh-
old value of the detection characteristic amount to the
default value 1 Step S106, and the processing returns to
Step S101.

As described above, in the case where the frequency of
ACK 1s not equal to the proper value, 1s not more than the
threshold value TH, and the data bufler 32 1s expected not to
be so likely to overflow or undertlow, the threshold value of
the detection characteristic amount 1s set to the default value.

In the threshold value setting processing i FIG. 20,
because the threshold value of the detection characteristic
amount 1s set depending on the frequency of ACK or NACK,
it can be said that generation of control information based on
the results obtained by comparing the threshold value and
the detection characteristic amount 1s performed depending,
on the frequency of ACK or NACK.

Further, 1t can be said that the frequency of each of the
ACK and NACK represents the state of the wireless trans-
mission path through which (the RF signal of) the packet 1s
transmitted from the communication apparatus 12 to the
communication apparatus 21.

Therefore, 1t can be said that the generation of control
information based on the results obtained by comparing the
threshold value set 1n the threshold value setting processing
in FIG. 20 and the detection characteristic amount 1s per-
formed depending on the state of the wireless transmission
path between the communication apparatus 12 and the
communication apparatus 21.

Note that although the threshold value of the detection
characteristic amount 1s set to any of the three values of the
default value, the default value+D, and the detfault value- D
in FIG. 20 to make the description easy, the threshold value
of the detection characteristic amount can be set to a value
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successively changed depending on the frequency of ACK
or NACK, and then, the state of the wireless transmission
path.

<(Generation Processing of Data-with-Control-Informa-
tion>

FIG. 21 1s a flowchart describing an example of genera-
tion processing ol data-with-control-information performed
in the communication apparatus 12 1n FIG. 7.

In the communication apparatus 12, as described 1n the
transmission processing in FIG. 16, it 1s possible to generate
data-with-control-information from acoustic data and imme-
diately transmit 1t to the communication apparatus 21.

In addition, in the commumnication apparatus 12, it 1s
possible to generate data-with-control-information from
acoustic data in advance and transmit the data-with-control-
information generated i advance to the communication
apparatus 21 at necessary timing.

FIG. 21 1s a flowchart describing the generation process-
ing of the data-with-control-information performed in the

communication apparatus 12 in the case where the data-
with-control-information 1s generated 1n advance.

Note that assumption 1s made that acoustic data (LPCM
data) 1s stored (recorded) 1n a recording medium (not shown)
in, for example the form of file 1n the supplying apparatus
11, here.

The data generation unit 51 performs reading of LPCM
data in one frame from the file stored in the recording
medium (not shown) 1n the supplying apparatus 11 1n Step
S121, and the processing proceeds to Step S122.

In Step S122, the data generation unit 51 determines
whether or not the LPCM data of the file stored in the
supplying apparatus 11 1s finished.

In the case where 1t 1s determined that the LPCM data of
the file stored in the supplying apparatus 11 is not finished
in Step S122, the data generation unit 51 supplies the LPCM
data from the supplying apparatus llto the control informa-
tion generation unit 52, and the processing proceeds to Step
S123.

After that, the processing similar to that in Steps S12 to
S16 1n FIG. 17 1s respectively performed 1n Steps S123 to
S127, and data-with-control-information 1s generated in the
data generation unit 51.

Then, the data generation unit 51 writes the data-with-
control-information 1n a file (a new file different from the file
of the LPCM data) of the recording medium (not shown) 1n
the supplying apparatus 11 in Step S128, and the processing
returns to Step S121.

After that, the processing i Steps S121 to S128 is
repeated, and the generation processing 1s finished in the
case where 1t 1s determined that the LPCM data of the file
stored 1n the supplying apparatus 11 1s finished in Step S122.

In the case where the data-with-control-information gen-
erated in the generation processing 1 FIG. 21 1s supplied
from the supplying apparatus 11 to the communication
apparatus 12, the data-with-control-information from the
supplying apparatus 11 1s temporarily stored in the data
bufler 32 via the data generation unit 51 1n the communi-
cation apparatus 12, and transmitted via the packetizing unit
33 and the communication unit 34 thereafter.

Further, although data-with-control-information 1s gener-
ated 1n the generation processing in FIG. 21, not the data-
with-control-information but the control information may be
generated and stored in the supplying apparatus 11 1n
relation to the LPCM data used for generating the control
information in the generation processing.

In this case, by acquiring encoded data by encoding
LPCM data before adding control information associated
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with the LPCM data to the encoded data, 1t 1s possible to
generate data-with-control-information and transmait 1it.

Note that although acoustic data 1s employed as the target
to be wirelessly transmitted/received in this embodiment,
the present technology can be applied also to the case where
image data 1s wirelessly transmitted/recerved, 1n addition to
the acoustic data. In the case where 1image data 1s wirelessly
transmitted/received, it 1s possible to add control informa-
tion of 1 to 1image data of a screen with a substantially one
color, for example, and add control information of 0 to other
image data.

Further, although Bluetooth (registered trademark) 1s
employed as the wireless communication system for wire-
lessly transmitting/receiving acoustic data in this embodi-
ment, the wireless communication system 1s not limited to
Bluetooth (registered trademark).

Further, although data 1s wirelessly transmitted/recerved
in this embodiment, the present technology can be applied
also to the case where data 1s transmitted/received by wire.

Further, although acoustic data 1s encoded and decoded by
an SBC in this embodiment, the method of encoding and
decoding acoustic data 1s not limited to the SBC, and MP3
(MPEG-1 Audio Layer-3), AAC (Advanced Audio Coding),
ATRAC (Adaptive Transform Acoustic Coding), and
another codec that uses a time coding method or transform
coding method can be employed, for example.

Note that the codec that uses a time coding method
represents, for example, a codec that uses a difference 1n a
time direction by a method of encoding/decoding time-
domain data i the time-domain. The codec that uses a
transform coding method represents, for example, a codec
that performs a Fourier transform by a method of encoding/
decoding time-domain data by transforming 1t to another
domain such as a frequency domain.

Further, although acoustic data 1s encoded and decoded in
this embodiment, it does not necessarily need to encode and
decode the acoustic data.

Further, although data-with-control-information 1s stored
in the data bufler 43 1n the commumnication apparatus 21 1n
this embodiment, only encoded data in data-with-control-
information may be stored in the data bufler 43, and control
information 1 the data-with-control-information may be
stored 1n a storage unit (not shown) different from the data
butler 43.

<Description of Computer to which Present Technology 1s
Applied>

Next, the series of processing performed by the data
generation unit 51 and the control information generation
unit 52 1n the communication apparatus 12 and the series of
processing performed by the data control unit 61 and the
data output unit 62 in the communication apparatus 21 may
be performed by hardware or may be performed by software.
In the case where the series of processing 1s performed by
soltware, a program configuring the software 1s installed 1n
a general-purpose computer or the like.

In this regard, FIG. 22 shows a configuration example of
an embodiment of a computer in which the program for
performing the above-mentioned series of processing 1s
installed.

The program may be stored 1n advance 1n a hard disk 105
or a ROM 103 as a recording medium incorporated in the
computer.

Alternatively, the program may be stored (recorded) in a
removable recording medium 111. Such a removable record-
ing medium 111 may be provided as so-called package
software. Examples of the removable recording medium 111

include a flexible disc, a CD-ROM (Compact Disc Read
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Only Memory), an MO (Magneto Optical) disc, a DVD
(Digital Versatile Disc), a magnetic disk, and a semiconduc-
tor memory.

Note that the program may be, in addition to being
installed in the computer from the removable recording
medium 111 as described above, downloaded into the com-

puter via a communication network or a broadcast network
and 1nstalled 1n the built-in hard disk 105. In other words, the
program may be wirelessly transferred to the computer, for
example, from a download site via a satellite for digital
terrestrial broadcasting or may be transferred to the com-
puter via a network such as a LAN (local area network) and
the Internet by wire.

The computer includes a built-in CPU (Central Processing,
Unit) 102. An input/output interface 110 1s connected to the

CPU 102 via the bus 101.
When an struction i1s mput by, for example, a user

operating an input unit 107 via the mput/output interface
110, the CPU 102 executes the program stored in a ROM
(Read Only Memory) 103 according to the input. Alterna-

tively, the CPU 102 loads the program stored in the hard disk
105 into a RAM (Random Access Memory) 104 and
executes the program.

With this, the CPU 102 performs processing according to
the above-mentioned flowchart or processing to be per-
formed by the components of the block diagram described
above. Then, the CPU 102 outputs the processing result from
an output unit 106, transmits the processing result from a
communication unit 108, or records the processing result 1n
the hard disk 105 via the mput/output interface 110, as
necessary, for example.

Note that the input unit 107 includes a keyboard, a mouse,
a microphone, and the like. Further, the output unit 106
includes an LCD (Liquid Crystal Display), a speaker, and
the like.

Here, the processing performed by the computer accord-
ing to the program does not necessarily need to be chrono-
logically performed following the order described as the
flowchart 1n the specification. In other words, the processing
performed by the computer according to the program
includes also processing to be performed in parallel or
individually (e.g., parallel processing or object processing).

Further, the program may be processed by a single com-
puter (processor) or may be subjected to distribution pro-
cessing by a plurality of computers. In addition, the program
may be transierred to a remote computer and executed.

In addition, 1n the specification, the system means the
assembly of components (apparatuses, modules (parts) or
the like). All the components do not need to be provided in
the same casing. Therefore, both of a plurality of apparatuses
that are provided in separate casings and connected via a
network and a single apparatus including a plurality of
modules housed 1n a single casing serve as the system.

Note that the embodiments of the present technology are
not limited to the above-mentioned embodiments and may
be variously modified without departing from the essence of
the present technology.

For example, the present technology may take a cloud
computing configuration in which a single function 1s shared
with a plurality of apparatuses via a network and commonly
processed.

Further, the above-mentioned steps in the flowchart may
be performed by a single apparatus or may be shared with
and performed by a plurality of apparatuses.

In addition, 11 a single step includes a plurality of pro-
cesses, the plurality of processes included in the single step
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may be, 1n addition to be performed by a single apparatus,
shared with and performed by a plurality of apparatuses.

Further, the eflects described 1n the specification are
merely examples and not limited, and additional effects may
be provided.

It should be noted that the present technology may take
the following configurations.

<] >

A data processing apparatus, including:

a control information generation unit that generates con-
trol information for controlling a method of using data by a
reception side, the data being wirelessly transmitted and
received by the reception side; and

a data generation unit that adds the control information to
data to generate data-with-control-information.

<>

The data processing apparatus according to <1>, in which

the control information 1s information related to accep-
tance or prohibition of insertion of data, acceptance or
prohibition of discard of data, or acceptance or prohibition
of msertion and discard of data on the reception side.

<3

The data processing apparatus according to <2>, 1n which

the control information 1s

a flag that represents acceptance or prohibition of inser-

tion of data, acceptance or prohibition of discard of
data, or acceptance or prohibition of insertion and
discard of data on the reception side, or

information that represents a level of acceptance or pro-

hibition of insertion of data, a level of acceptance or
prohibition of discard of data, or a level of acceptance
or prohibition of insertion and discard of data on the
reception side.

<4

The data processing apparatus according to any one of
<1> to <3>, 1n which

the data-with-control-information 1s stored in a bu
transmitted, and

the control information generation unit generates the
control mformation depending on a storage amount of the

builer.

<5>

The data processing apparatus according to any one of
<1> to <3>, 1n which

the data-with-control-information 1s received by the
reception side and stored in a bufler, and

the control information generation unit generates the
control mformation depending on a storage amount of the
builer of the reception side.

<6>

The data processing apparatus according to any one of
<1> to <3>, 1n which

the control information generation unit generates the
control mformation depending on a state of a wireless
transmission path, data being transmitted through the wire-
less transmission path.

<7>

The data processing apparatus according to any one of
<]1> to <6>, 1n which

the control information generation umt generates the

control information on the basis of a characteristic amount
when 1nsertion or discard of data 1s performed by the
reception side, the characteristic amount representing a
degree that the mnsertion or discard of the data 1s detected.

.
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<8

The data processing apparatus according to any one of
<1> to <7>, 1n which

the control information 1s information for controlling the
number of use of data by the reception side.

<9

A data processing method, including:

generating control information for controlling a method of
using data on a reception side, the data being wirelessly
transmitted and receirved by the reception side; and

adding the control mnformation to data to generate data-
with-control-information.

<]10>

A program, that causes a computer to function as:

a control information generation unit that generates con-
trol information for controlling a method of using data by a
reception side, the data being wirelessly transmitted and
received by the reception side; and

a data generation umt that adds the control information to
data to generate data-with-control-information.

<]11>

A data processing apparatus, including:

a data control unit that controls a method of using data on
the basis of control information included in data-waith-
control-information for controlling the method of using data,
the data-with-control-information being acquired by adding,
the control information to data, the data-with-control-infor-
mation being wirelessly transmitted; and

a data output unit that outputs data whose use method 1s
controlled, on the basis of the control information.

<]12>

The data processing apparatus according to <l11>, 1n
which

the control information 1s information related to accep-
tance or prohibition of insertion of data, acceptance or
prohibition of discard of data, or acceptance or prohibition
ol 1nsertion and discard of data.

<]13>

The data processing apparatus according to <12>, 1n
which

the control information 1s

a flag that represents acceptance or prohibition of inser-

tion of data, acceptance or prohibition of discard of
data, or acceptance or prohibition of insertion and
discard of data, or

information that represents a level of acceptance or pro-

hibition of 1nsertion of data, a level of acceptance or
prohibition of discard of data, or a level of acceptance
or prohibition of insertion and discard of data.

<14>

The data processing apparatus according to <12> or <13>,
in which

the data control unit performs insertion of data to which
the control information 1s added by copying the data, on the
basis of the control information.

<] 5>

The data processing apparatus according to <12> or <13>,
in which

the data 1s acoustic data, and

the data control unit performs insertion of silent data or
noise data as the insertion of data.

<] 6>

The data processing apparatus according to any one of
<11> to <135>, 1n which

the data-with-control-information 1s stored in a bufler,

il

the data output unit outputs the data stored in the bufler,
and

the data control unit controls the method of using data on
the basis of the control information and a storage amount of
the bufler.
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<]7>

The data processing apparatus according to <16>, in
which

the data control unit controls the method of using data on
the basis of the control information and the storage amount
of the buller where a predetermined condition 1s satisfied.

<] 8>

The data processing apparatus according to any one of
<11> to <17>, in which

the control information 1s information for controlling the
number of use of data.

<]19>

A data processing method, including:

controlling a method of using data on the basis of control
information included 1n data-with-control-information for
controlling the method of using data, the data-with-control-
information being acquired by adding the control informa-
tion to data, the data-with-control-information being wire-
lessly transmitted; and

outputting data whose use method 1s controlled, on the
basis of the control information.

<20>

A program that causes a computer to function as:

a data control unit that controls a method of using data on
the basis of control information included in data-with-
control-information for controlling the method of using data,
the data-with-control-information being acquired by adding,
the control information to data, the data-with-control-infor-
mation being wirelessly transmitted; and

a data output unit that outputs data whose use method 1s
controlled, on the basis of the control information.
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The mnvention claimed 1s:

1. A data processing apparatus comprising:

a data control unit configured to control a process of using,
data based on control information associated with the
data, the data and the associated control information
being wirelessly recerved; and

a data output umit configured to output the data whose use
1s controlled, based on the control information;

wherein the control information used to control the pro-
cess of using data 1s based on a characteristic amount

representative ol a characteristic of the data and
wherein the data includes LPCM (Linear Pulse Code

Modulation) data and the characteristic amount 1s gen-
erated from results of processing performed on a frame

of the LPCM data acquired when SBC (Subband Code)
encoding 1s performed on a transmission side.

2. The data processing apparatus according to claim 1,
wherein the process of using data includes loading all or part
of the data into a builer.

3. A data processing method comprising:

controlling a process of using data based on control
information associated with the data, the data and the
associated control information being wirelessly
recerved; and

outputting the data whose use 1s controlled, based on the
control information;

wherein the control information used to control the pro-
cess of using data 1s based on a characteristic amount
representative of a characteristic of the data and
wherein the data includes LPCM (Linear Pulse Code
Modulation) data and the characteristic amount 1s gen-
crated from results of processing performed on a frame
of the LPCM data acquired when SBC (Subband Code)
encoding 1s performed on a transmission side.

4. The data processing method according to claim 3,
wherein the process of using data includes loading all or part
of the data into a bufler.

5. A non-transitory computer-readable medium containing,
instructions that, when executed by a processing device,
implement:

a data control unit configured to control a process of using,
data based on control information associated with the
data, the data and the associated control information
being wirelessly recerved; and

a data output unit configured to output the data whose use
1s controlled, based on the control information;

wherein the control information used to control the pro-
cess of using data 1s based on a characteristic amount
representative ol a characteristic of the data and
wherein the data includes LPCM (Linear Pulse Code
Modulation) data and the characteristic amount 1s gen-
erated from results of processing performed on a frame
of the LPCM data acquired when SBC (Subband Code)
encoding 1s performed on a transmission side.

6. A data processing apparatus comprising:

a control information generation unit configured to gen-
erate control information for controlling use of data by
a reception side and to associate the control information
with the data; and

a transmission unit configured to wirelessly transmit the
data and the associated control information to the
reception side,

wherein the control information for controlling use of data
by the reception side i1s based on a characteristic
amount representative of a characteristic of the data and
wherein the data includes LPCM (Linear Pulse Code
Modulation) data and the characteristic amount 1s gen-
erated from results of processing performed on a frame
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of the LPCM data acquired when SBC (Subband Code)
encoding 1s performed on a transmission side.

7. A data processing method comprising:

generating control information for controlling use of data
by a reception side and associating the control infor-
mation with the data; and

wirelessly transmitting the data and the associated control
information to the reception side,

wherein the control information for controlling use of data
by the reception side 1s based on a characteristic
amount representative of a characteristic of the data and
wherein the data includes LPCM (Linear Pulse Code
Modulation) data and the characteristic amount 1s gen-
crated from results of processing performed on a frame
of the LPCM data acquired when SBC (Subband Code)
encoding 1s performed on a transmission side.

8. A non-transitory computer-readable medium containing,

instructions that, when executed by a processing device,
implement:

10
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a control information generation unit configured to gen-
erate control information for controlling use of data by

a reception side and to associate the control information
with the data; and

a transmission unit configured to wirelessly transmit the

data and the associated control information to the
reception side,

wherein the control information for controlling use of data

by the reception side 1s based on a characteristic
amount representative of a characteristic of the data and
wherein the data includes LPCM (Linear Pulse Code
Modulation) data and the characteristic amount 1s gen-

crated from results of processing performed on a frame
of the LPCM data acquired when SBC (Subband Code)

encoding 1s performed on a transmission side.
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